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JOURNAL OF EXPERIMENTAL EDUCATION 
(Volume 30, Number 2, December 1961) 


A STUDY OF THE PERSONAL-SOCIAL AND 
INTELLECTUAL CHARACTERISTICS OF A 
GROUP OF STATE COLLEGE STUDENTS 

PREPARING TO TEACH 


LESTER DALE VERTEIN * 
Platteville, Wisconsin 


SECTION I 


Statement of Problem 


THE PURPOSE of this study is to seek infor- 
mation about the personal-social and intellectual 
characteristics of students preparing to teach ina 
Wisconsin state college. It is hoped that the study 
will provide information not merely about the 
characteristics of the students at any given time, 
but information about the stability of the data col- 
lected with reference to these characteristics and 
how they are interrelated. The answers to three 
questions were sought regarding the personal- 
social, intellectual, and achievement character- 
istics of the subjects: 


1, What are the personal-social, intellectual, 
and achievement characteristics of students 
preparing for teaching at a Wisconsin state 
college ? 

. What stability does one find in such data as 
shown by a retest program ? 

. Are there any patterns in the abilities and 
characteristics of Wisconsin state college 
students as shown by correlational analysis 
of test scores? 


Importance of the Problem 


Interest continues to grow among professional 
and lay persons concerning character istics of 
teachers. The problem of preparing efficient 
teachers faces every teacher-training institution. 
In order that these institutions can more effective- 
ly organize the teacher-training curriculum, it 
would seem advisable to obtain more precise in- 


formation relative to the characteristics of stu- 
dents in colleges preparing to teach, such as the 
relationships and stability of certain personal- 
social and intellectual characteristics. Eventu- 
ally one will desire to know how these character- 
istics are related to certain aspects of teacher 
competency. Programs of selection, recruitment, 
and education need a substantial factual founda- 
tion. 

It is common observation that students differ 
greatly in personal-social characteristics. The 
recognition of the personal-social characteristics 
as an important aspect of learning was pointed out 
by Havighurst and Neugarten(18). They indicated 
the areas in which the investigation of personal- 
social and intellectual behavior may be profitably 
pursued: ‘‘the college inthe social structure, ed- 
ucation and social policy, suocialorigins and social 
roles of teachers. ”’ 

In any study of prospective teachers there is 
need of a psychology that provides adequate rec- 
ognition of personal-social, intellectual, and 
achievement characteristics. Sims (33) has shown 
some positive correlations of social class identi- 
fication among high-school and college students, 
i. e., social class identification has a significant 
relationship to plans for further education. Social 
class structure is positively related to success 
which is based on general mental ability, largely 
verbal. Inplanningteacher education, it is of ed- 
ucational im portance to know with which social 
class a student identifies. Every psychological 
event depends upon the state of the person and at 
the same time on the environment. The experi- 
mental work of recent years shows more and more 
this twofold relationship in all fields of psychol- 
ogy. Every scientific psychology must take into 


*Special recognition is due to the members of my thesis committee: Dr. A. S. Barr, my major profes- 
sor, Dr. Helen Dawe, Dr. H. J. Klausmeier, and Dr. Edward Krug, all of whom provided me with the 
benefit of their helpful criticisms and suggestions. 
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account the whole situation such as the personal- 
social, intellectual, and achievement characteris- 
tics of the individual relative to his social envi- 
ronment. 


SECTION II 
Design of the Study 


THE DESIGN of this investigation is quite 
simple. Basically it is a study of status and of 
the interrelationships among qualities thought to 
be related to teacher effectiveness. 


The Setting 


The subjects for this investigation came from 
a course in educational psychology taught by the 
author. Educational Psyc hology is one ina se- 
quence of courses requiredof all students at Wis- 
consin State College and Institute of Technology 
at Platteville preparing to teach in the secondary 
school. The Wisconsin State College and Institute 
of Technology at Platteville will hereafter be re- 
ferred toasWSCITP. The emphasis of the course 
is upon the nature and direction of learning. It is 
a second semester sophomore course and the first 
professional education course for these students. 
Observation in the laboratory school is a part of 
the course. A prerequisite to the course is Gen- 
eral Psychology, a first semester sophomore 
course which deals with the understanding of the 
nature of manandearly childhood. It is a general 
education course and is required of all students 
except those in the technology division. 

The breadth of course material was controlled 
by the use of a common group of outside readings 
and cOmmon course assignments. All classes 
were assignedthe same required text and supple- 
mentary readings prior to common six weeks, 
nine weeks, and twelve weeks tests. A common 
final examination was administered to students of 
all classes at the same time in the same class- 
room. 

The four classes were conducted in the same 
manner bythesameteacher. Their main instruc- 
tional activities included: lectures, whole class 
discussions, small group discussions and planning, 
teacher and student demonstrations, films, stu- 
dent panels, student reports, and tests. 


The Subjects 


The subjects were 114 students, 88 who were 
enrolled in asophomore course in educational psy- 
chology the second semester of the 1957-58 aca- 
demic year, and another 26 students who were en- 
rolled in the same course the first semester of 
the 1958-59 academic year. Those students still 
enrolled at WSCITP during the second semester of 
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the 1959-60 academic year were retested. 

One hundred fourteen students completed the 
full semester’s work in Educational Psychology 
223. This was considered as the total population. 
Sixty-three of those enrolled in the second semes- 
ter of the 1957-58 academic year, and 19of those 
enrolled inthe first semester of the 1958-59 aca- 
demic year attended WSCITPthe second semester 
of the 1959-60 academic year. 

It was decided to study only those students for 
whom there was complete background information 
and who were still enrolled at WSCITP during the 
1959-60 academic school year. The educational 
and personal histories were secured directly from 
the students themselves, therefore this informa- 
tion was available for all students. It was possi- 
ble to secure all other infor mation from these 
students by scheduled make-up periods if any one 
was absent when a test or inventory was admin- 
istered. 

Complete records and retest data were avail- 
able for 63 of the 88 students. Thirteen students 
graduated; three were dropped from college for 
poor scholastic records; three withdrew; four 
transferred to other schools, and two entered the 
armed services from the classes of the academic 
year of 1957-58. 

Complete records and retest data were avail- 
able for 19 of the 26 students of the class of the 
academic year of 1958-59. Two students gradu- 
ated; three withdrew; one transferred to another 
school, and one entered the armed services. 

Complete records and retest data were avail- 
able for 82 students. These 82 students formed 
the study population. 


Population Described 


Of the 82 student study population, 12 (15%) 
were females and 70 (85%) were males. The non- 
academic population was composed of 2 (4%) fe- 
males and 43 (96%) males, while the academic 
students had 10 (27%) females and 27 (73%) males 
(Table I). 

A majority of the studentswere single. In the 
total study population 61 (74%) were unmarried, 
19 (23%) married, 1 (1%) divorced, and 1 (1%) 
widowed, Thirty-three (73%) of the nonacademic 
population were single, 11 (24%) married, and 1 
(2%) were widowed. Twenty-eight (76%) of the 
academic students were single, 8 (22%) married, 
and 1 (2%) divorced (Table I). 

The number of veterans was small. There 
were 24 (29%) in the study population, 14 (31%) in 
the nonacademic population, and 10 (23%) in the 
academic population (Table I). 

Students at WSCITP need 30-59 credits to be 
classified as second-year students, and 60-89 
credits to be classified as third-year students. 
Sixty-one (74%) of the total study population were 
second-year students and 21 (26%) were third-year 
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TABLE I 


STUDENTS GROUPED BY SEX, MARITAL STATUS, MILITARY SERVICE, AND 
COLLEGE CLASSIFICATION 


Students Grouped by Sex 


Total Study Nonacademic Academic 
Population Population Population 


Students’ Marital Status 


Marital Total Study Nonacademic Academic 
Status Population Population Population 


Single 61 74 33 73 76 
Married 19 23 11 24 22 
Divorced 1 1 0 -- 2 
Widowed 1 1 1 2 -- 


Students’ Military Service 


Military Total Study Nonacademic Academic 
Service Population Population Population 


Nonveteran 58 71 31 69 27 73 
Veteran 24 29 14 31 10 23 


College Classification 


Years of Total Study Nonacademic Academic 
Study Population Population Population 


39 87 59 
6 13 41 
0 
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students. The nonacademic were quite different 
from the academicinyears of study. Thirty-nine 
(87%) of the nonacademic students were second- 
year students, and 21 (59%) of the academic stu- 
dents were in their second year of study (Table I). 

Students of the study population had primary 
majors in 10 subjects. Agricultural education 
was the most common primary major of the study 
population. Twenty-nine (35%) were agricultural 
education majors, 14 (17%) industrial arts majors, 
11 (13%) history majors, 9 (11%) English majors, 
8 (10%) biological science majors, 7 (9%) mathe- 
matics majors, and 1 (1%) ineach of the following: 
chemistry, elementary education, music, and 
physics (Table II). 

The subjects in which students were majoring 
were classified into academic-nonacademic areas 
along the Hutchins’ line as done in Carter Good’s 
Dictionary of Education (15). Seven subject areas 
were defined within this classification. 

Academic subjects were divided into three 
areas: 


1, Language—English, French, Spanish, Rus- 
sian 

2. Science-Mathematics—Natural Science, Bi- 
ology, Physics, Mathematics 

3. Social Sciences—History, Political Science, 
Geography, Sociology, American Insti- 
tutions 


Nonacademic subjects were divided into four 
areas: 


1. Arts—Art, Music 

2. Vocational Education—Agriculture, Home 
Economics, Industrial Arts, Business 
Education 

3. Physical Education— Physical Education 

4. Miscellaneous—Journalism, Speech, 
Speech Correction, Recreation, Ele- 
mentary Education 


This division into subject areas was done so 
that a better comparison could be made between 
the nonacademic and academic populations. It was 
felt that the academic students would do bet- 
ter in educational psychology thanthe nonacademic 
students. 

Forty-five (55%) of the study population were 
majoring in nonacademic subjects, 37 (45%) in ac- 
ademic subjects. 

The total study population was quite heterogen- 
eous as to the size of community in which the stu- 
dents lived when they attended high school. The 
following are community sizes: farm 36 (44%); 
village under 500, 14 (17%); 500-2500, 14 (17%); 
2501-10,000, 10 (12%); 10,001-39,000, 4 (5%); 
39,001-150,000, 3(4%); andover 150,000, 1 (1%). 
Only 8 (10%) of the students had lived in commun- 
ities of over 10,000 when they attended high school. 


The majority of the nonacademic population, 25 
(56%), have lived onfarms. Twenty-nine, (65%) of 
this group have chosen agricultural education as 
their major field of study. The majority of the 
academic students, 11 (30%), came from farms, 
and 10 (27%) came from villages under 500 (Table 
Ill). 

The total study populationwas very heterogen- 
eous as to the size of high-school graduating 
class. Aminority, 17 (21%), of the graduating 
classes were over 100, The nonacademic and ac- 
ademic were similar inthis respect to the total 
population with 9 (20%) and 8 (22%) respectively 
(Table III). 

The youngest student of the total study popula- 
tion was 19 years old, theoldest 38. The major- 
ity, 52 (63%), were 22 and under. 

Twenty-nine (65%) of the nonacademic students 
were 22 years of age or under, 23 (63%) of the 
academic students were 22 and under. The mean 
age for the study population was 22. 22 years of 
age. The nonacademic meanwas 22.18. The ac- 
ademic mean was 22. 27 (Table IV). 

The formal educational status of the parents of 
the study population was not high. Ofthe mothers 
5 (6%) did not finish the elementary grades; 38 
(46%) were elementary graduates; 18 (22%) grad- 
uated from high school; 19 (23%) attended college 
but did not earn a degree, and 2 (2%) graduated 
from college with a degree. The mothers of the 
nonacademic and academic students followed a 
similar pattern. Educational status of the fathers 
was different from the mothers. Ten (12%) did 
not finish the elementary grades, 47 (57%) were 
elementary graduates, 21 (26%) graduated from 
high school, 2 (2%) attended college but did not 
earn a degree, and 2 (2%) graduated from college 
with a degree. The fathers of the nonacademic 
and academic students followed a similar pattern. 
More fathers than mothers did not finish the ele- 
mentary grades. Morefathersthan mothers were 
elementary graduates. The number of mothers 
and fathers who were high-school graduates was 
about equal. Amuch larger percentage of mothers 
than fathers attended college, but did not earna 
degree. The population has come from homes of 
rather limited educational opportunities (Table V). 

A majority of the study population, 48 (59%), 
were partially self-supporting. Twenty-nine (35 
%) were completely self-supporting. Only 5 (6%) 
were completely supported by their parents. The 
nonacademic and academic students showed 
a similar pattern to the total study population. 
These students seem to have come from families 
of limited financial status (Table VI). 

In the total study population, 45 (55%) of the 
students were majoring in nonacademic areas, 37 
(45%) in academic areas. 

The personal-social, intellectual, and achieve- 
ment characteristics studied included the many 
characteristics, present or absent, in a given sit- 
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TABLE II 


NUMBER OF STUDENTS ENROLLED IN MAJOR FIELDS OF STUDY 


Major Fields N % 


Nonacademic Population 
Agriculture 29 35 
Industrial Arts 14 17 
Elementary Education 1 


Music 


1 


Academic Population 
History 11 13 
English 9 11 
Biological Science 
Mathematics 
Chemistry 


Physics 


Total Number 
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TABLE Il 
TYPES AND SIZE OF HIGH SCHOOLS ATTENDED 


Types of High Schools Attended 


Total Study Nonacademic Academic 
Population Population Population 


Classification N % N % N % 
Farm 36 44 25 56 11 30 
Village under 500 14 17 4 9 10 27 
500 - 2,500 14 17 5 11 9 24 
2,501 - 10,000 10 12 7 16 3 8 
10,001 - 39,000 4 5 1 2 3 8 
39,001 - 150,000 3 4 2 2 1 3 
Over 150, 000 1 1 1 2 0 ‘2 
82 37 


Size of High-School Graduating Class 


Total Study Nonacademic Academic 
Classification Population Population Population 


25 and less 19 23 10 22 9 24 


26 - 50 20 24 8 18 12 32 


51 - 75 13 16 9 20 4 11 


76 - 100 13 16 9 20 4 11 


Over 100 17 21 


20 22 
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TABLE IV 


DISTRIBUTION OF STUDENTS’ AGES 


Total Study Nonacademic 
Population Population 


N % N % 


Academic 


Population 


N 


23 
24 
25 
26 
27 
28 


Over 28 


Number 
Mean 


22 
or under 


23 
or over 


Range 


11 


22 


11 


19 


SS. 
165 
19 4 5 0 4 
ae 20 31 38 23 51 8 = 4 
21 7 8 3 7 4 
22 10 12 3 7 7 
om 8 10 5 11 3 8 Be 
4 6 7 2 4 4 11 Si 
ei 5 6 4 9 1 3 3 
Se 4 5 2 4 2 5 x 
1 1 1 2 0 0 
82 45 37 
22. 22 22.18 22.27 
63 65 63 
37 35 37 
19-38 20-38 19-28 
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TABLE V 


EDUCATION OF THE PARENTS OF STUDENTS 


Education of the Mothers of Students 


Total Study Nonacademic Academic 
Population Population Population 


Educational 
Status N % N % N % 


Not an Elementary 
School Graduate 11 


Elementary School 
Graduate 42 


High-School Graduate 22 


Attended College but 
did not earn degree 


College Graduate 


1 


Education of the Fathers of Students 


Educational Total Study Nonacademic Academic 
Status Population Population Population 


Not ‘an Elementary _ 
School Graduate 10 12 20 


Elementary School 
Graduate 47 57 49 


High-School Graduate 21 


Attended College but 
did not earn degree 


College Graduate 
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uation that may influence the students’ achieve- 
ment. A potentially retarding situation may be 
present or absent but a particular student, because 
of his personal-social, intellectual, and achieve- 
ment background, may not be retarded by it. 
Even though students vary greatly in their college 
achievement, it would seem desirable to ascertain 
the personal-social and intellectual characteris- 
tics which seem to influence achievement, 

A follow-up was made duringthe 1959-60 aca- 
demic year to measure the retentionof basic facts, 
skills and concepts developed by the students and 
the effective application of these facts, skills and 
concepts. The stability of attitudes was formed 
by a retest program. Selected achievement tests 
and an attitude inventory were administered to 
those students still enrolled at WSCITP during the 
second semester of the 1959-60 academic year. 


Data-Gathering Devices and Data Collected 


Data-gathering devices for personal-social 
characteristics used in this investigation were: 
a nineteen-page data booklet to identify personal- 
social characteristics, including family back- 
ground and current interests, the ‘‘K’’ score of 
the Minnesota Multiphasic Personality Inventory 
measures student emotional stability and test tak- 
ing attitude, the Minnesota Teacher Attitude In- 
ventory to measure those attitudes of a teacher 
which will predict how well he will get along with 
pupils in interpersonal relationships, and indi- 
rectly how well satisfied he will be with teaching 
as a vocation, and aten-item attitudes scale to 
measure student attitude toward the course and 
method of instruction. 

Personal-social characteristics were consid- 
ered to be measured first by ‘‘K’’ scores achieved 
on the Minnesota Multiphasic Personality Inven- 
tory, hereafter referredtoasthe MMPI. Accord- 
ing to Gowan (16:208-12) the ‘‘K’’ score predicts 
teaching potential. Cottle usedthe individual form 
alternately with the group form for test and re- 
test. Bothtestings occurred within one week. 
The reliability coefficient for the ‘‘K’’ score was 
. 76 (17:5-7). 

Personal-social characteristics were consid- 
ered to be measured also by scores achieved on 
the Minnesota Teacher Attitude Inventory, here- 
after referredtoasthe MTAI. The MTAI was de- 
signed to measure those attitudes of a teacher 
which predict how well he will get along with pu- 
pils in interpersonal relationships, and indirect- 
ly how satisfied he will be with teaching as a vo- 
cation. The validity was determined by a study 
correlating the MTAI with the Pupil-Teacher 
Rating Scale, the Principal-Teacher Rating Scale, 
and Baxter’s Rating Scale of Teacher’s Personal 
Effectiveness. Whenthethree criteria were 
combined with multiple regression weighting, the 
validity coefficient was . 60 (8:10-12). 
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Personal-social characteristics were consid- 
ered to be measuredalso by scores on a ten-item 
attitude scale. This scale measured student atti- 
tude toward the course and method of instruction. 
The coefficient of equivalence of the scale was 
found, by a modified form of the Cronbach-Hoyt 
method, to be . 74 (12:50). 

Intellectual characteristics with which the in- 
vestigation was concerned were those indicated 
by test scores onthe California Test of Mental 
Maturity Advanced 1957 S-Form, hereafter re- 
ferred to as the CTMM. The 1957 Edition of the 
California Short-Form Test of Mental Maturity, 
Advanced, is the result of over twenty years of 
research and development. Millions of individu- 
als have been testedand hundreds of studies have 
been made, either utilizing the Short-Form as a 
control or probing some aspect of its use. The 
validity of the CTMM and Short- Form is further 
verified by its high correlation withthe Wechsler- 
Bellevue. Clark reports a correlation of . 81 be- 
tween the CTMM and Wechsler-Bellevue (36:5-6). 

Achievement characteristics were considered 
to be, percentile rank, as indicated by the stu- 
dents’ position in high-school graduating class, 
the students’ knowledge of basic facts, skills, and 
concepts to be learned in educational psychol- 
ogy and their effective application to teacher- 
learner situations, as measured by scores on 
achievement tests, and college grade-point aver- 
age, including total general education and major 
field of study. 

Three elements of the experiment, namely the 
personal-social, intellectual, and achievement 
characteristics, will be discussed in greater de- 
tail below. 

At the beginning of the semester a 19-page Data 
Booklet, a mimeographed booklet developed by the 
Teacher Research Committee of the University of 
Wisconsin, School of Education, was passedout to 
the students. They were informed that the infor- 
mation would be confidential and would be used for 
research purposes only. Under no conditions 
would this information be available to other teach- 
ers or employment officials. This was to be com- 
pleted by the next class period. 

At the end of the twelfth week ofthe semester, 
the MMPI was administered. Students were told 
that this inventory would have no influence upon 
their grades. Each one was encouraged to re- 
spond rapidly and honestly toeachitem. Two 50- 
minute classes were needed to complete the in- 
ventory. 

At the end of the fifteenth week of school the 
MTAI was administered. Students were told that 
this would measure attitude toward student rela- 
tionships and attitude toward teaching as a voca- 
tion. This would not distinguish a good teacher 
from a poor one, nor would the results have any 
influence upon their grades. 

Personal-social characteristics of all students 
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were measured by aten-item mimeographed atti- 
tudes scale whichwas developed at the University 
of Wisconsin. This scale was administered on 
the last day ofclasses. The scale measured stu- 
dent attitudes toward the course and method of 
instruction. All responses were anonymous. It 
was hoped that such administration would encour- 
age students to respond honestly. Students were 
given fifteen minutes to complete the inventory. 

Intellectual characteristics were measured 
during the tenth week of the semester by scores 
on the verbal part of the CTMM. The students 
were informed of the limitations and shortcomings 
of this test when it is administered to college stu- 
dents. 

Achievement characteristics were defined as, 
percentile rank in high-school graduating class, 
a battery of achievement tests, a judgment test, 
and college grade-point average. 

Percentile rank in high-school graduating class 
was computed for each student. This information 
was obtained from the Registrar’s office at 
WSCITP. 

A battery of tests was usedto measure achieve- 
ment in educational psychology. All classes were 
assigned certain common required readings in 
six books. The test for Educational Psychology 
was Educational Psychology by Lee J. Cronbach 
(9). Five references were used which included: 
Educational Psychology by William A. Fullagar 
(14); National Society for the Study of Education; 
Learning and Instruction, 49th Yearbook, Part I 
(26); Psychology and Life by Floyd L. Ruch (29); 
and Readings in Educational Psychology by 
Jerome M. Seidman (32). The following reading 
assignments were requiredof all classes; the en- 
tire Cronbachtext; fifteen articles in Coladarci’s 
collection and the same number in Fullagar; eight 
from the National Society for the Study of Educa- 
tion; four from Ruch; andninefrom Seidman. The 
five references were placed on course reserve 
in the library and wereused for instructional and 
testing purposes by all classes in common. 

Eight instruments were used to measure stu- 
dent achievement in educational psychology. 

Six objective tests were used to measure stu- 
dent knowledge of basic course facts and con- 
cepts. 

The pretest was a 45-item multiple-choice test 
developed by the Education 75 staff of the Univer- 
sity of Wisconsin. The coefficient of equivalence 
of the test as determined by the modified form of 
the Kuder-Richardson 20 formula was . 36 (12:47). 
These items were presumed tocover the textbook. 
There were no items on supplementary readings, 
nor were the items of a highly technical nature. 
The test was administered at the third class meet- 
ing of the semester. Students were permitted to 
use the entire fifty-minute period to complete the 
test. 

The final examination was a 73-item multiple- 


choice test. The first 45 items were identical to 
the 45 pretest items. Twenty-eight items, cover- 
ing the required supplementary readings, were 
added. These 28 items were drawn from the pool 
of items developed by the Education 75 staff of the 
University of Wisconsin. This 73-item objective 
test was one-half of the final examination. Dur- 
ing the second semester of the academic school 
year of 1959-60, this 73-item objective test was 
administered againtothose students still enrolled 
at WSCITP. Special evening hours were sched- 
uled for the convenience of the students. Students 
were permitted sixty minutes to complete this 
part of the retest. 

The Sears Level of Aspiration Test was admin- 
istered on the assigned Pauline Sears’ article in 
Coladarci. A mimeographed study guide, which 
was developed by the staff at the University of 
Wisconsin, was given students to aid them in the 
study of this article. A week later students were 
given a ten-item true-false test. Students were 
permitted fifteen minutes to complete the test. 
During the second semester of the academic 
school year of 1959-60this ten-item objective test 
was administered againtothose students still en- 
rolled at WSCITP. 

The six weeks’ test was a 44-item mult iple- 
choice test developed by the staff of the University 
of Wisconsin. These items tested the material 
covered inthe textbook during the six weeks’ per- 
iod and were of a technical nature. The test was 
administered at the end of the six weeks’ period. 
Students were permitted fifty minutes to complete 
the test. 

The nine weeks’ test was an 80-item multiple- 
choice test developed by the Psychological Ser- 
vices, Inc. These items tested four assigned 
chapters on learning inthe reference by Ruch (29) 
and were of a highly technical nature. The test 
was administered at the endof the nine- week 
period. Students were permitted fifty minutes to 
complete the test. 

The twelve weeks’ test was a 63-item multiple- 
choice test developed by the Education 73 staff of 
the University of Wisconsin. The material cov- 
ered in the textbook during this period was tested 
by these items, which were of a technical nature. 
The test was administered at the end of the twelve 
week period. Students were permitted fifty min- 
utes to complete the test. 

One instrument was used to measure applica- 
tion of course skills and concepts to teacher- 
learner situations. The Judgment Test was a test 
devised to measure professional judgment (30). 
The coefficient of equivalence of the test, as de- 
termined by the Spearman- Brown step-up formu- 
la for split halves, was .76 (12:49). The data 
sheet for the test was passed out to the students 
for home study one class period prior to the test. 
Students were informed that the test would be 
based on data distributed but no indication was 
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given as to how the datawould be used. The same 
data sheet was distributedthe day of the test with 
ten judgment items based on the data. Fifty 
minutes were given to write this test. During 
the second semester of the academic school year 
of 1959-60, this Judgment Test was re-adminis- 
tered to those students who were still enrolled at 
WSCITP. Students were permitted fifty minutes 
to complete the test. 

The grade-point average in general education, 
major field of study, and total grade-point aver- 
age was figured for these students at the end of 
three semesters in college. Data were collected 
from the records of the Registrar’s Office at 
WSCITP. These grade-point averages were again 
computed during the academic school year of 
1959-60 or at the end of seven semesters in 
college. 


SECTION III 
Introduction 


THE PURPOSE ofthis study, as stated in Sec- 
tion I, is to seek information about the personal- 
social and intellectual characteristics of students 
preparing to teach in a Wisconsin state college. 
It is hoped that the study will provide information 
not merely about the characteristics of students 
at any given time, but information about the sta- 
bility of the data collected with reference to these 
characteristics and how they are interrelated. 
The following three questions were asked: 

1. What are the personal-social, intellectual, 
and achievement characteristics of students 
preparing for teaching at a Wisconsin state 
college ? 

2. What stability does one findin such data as 
shown by a re-test program ? 

3. Are there any patterns in the abilities and 
characteristics of Wisconsin state college 
students as shown by correlational analysis 
of test scores ? 


Personal -Soc ial c haracter ist ics 


Personal-social characteristics were meas- 
ured by three measuring devices. 

One device used to measure the personal- 
social characteristics of the study population 
was the ‘‘K"* score of the MMPI. These findings 
were expressed in mean scores and standard de- 
viations. 

The study population mean score was 15.79. 
Nonacademic students earned a mean score of 
16.22. The academic students had a mean score 
of 15.27 (Table VII). The highest possible score 
is 30. WSCITP students’ scores ranged from 
4-25. 

The distribution of the ‘‘K*’ scores on the 
MMPI was shown by one-half standard deviations. 
Sixty-six (82) of the study population fell within 
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one standard deviation of the mean. Thirty-eight 
(85%) of the nonacademic students fell within one 
standard deviation of the mean, and twenty-eight 
(77%) of the academic population fell within one 
standard deviation of the mean (Table VII). 

Another device used to measure the personal- 
social characteristics of the study population was 
the MTAI. These findings were expressed in mean 
scores and standard deviations. 

The study population earned a mean score of 
22.87. The mean score of the nonacademic popu- 
lation was 15.33. The mean score for the aca- 
demic population was 32.03 (Table VIII). Of the 
total study population, 65 (79%) fell within one 
standard deviationofthe mean. The nonacademic 
showed greater homogeneity; 38 (84%) fell within 
one standard deviationofthe mean. Twenty-seven 
(73%) of the academic fell withinone standard de- 
viation of the mean (Table VIII). 

During the 1959-60 academic school year, the 
MTAI was re-administered tothose students still 
enrolled in WSCITP to determine what stability 
might exist in the teacher-student attitude. 

The study population earned a mean score of 
31.30. The mean score of the nonacademic pop- 
ulation was 30.25. The meanscore ofthe academ- 
ic population was 32.57 (Table VIII). Of the total 
study population, 69 (84%) fell within one standard 
deviation of the mean. The academic showed great- 
er homogeneity on the retest with 34 (92%) within 
one standard deviation of the mean. Thirty-five 
(78%) of the nonacademic fell within one standard 
deviation of the mean. 


The scores achieved by the WSCITP students 
on the MTAI were compared with the norms of 
MTAI (8). This scoring was right minus wrong. 
Negative scores were possible. The vast major- 
ity of the WSCITP students were second semester 
sophomores during the academic year of 1957-58 
(Table I). The mean scores of nonacademic and 
academic populationwere below the MTAI norms. 
The standard deviations of both WSCITP popula- 
tions were below the MTAI norms (Table VIII). 

Most of these WSCITP students were graduating 
seniors during the 1959-60 academic year (Table 
I). The meanscoresof nonacademic and academ- 
ic appeared to be farther below the MTAI norms 
than they were during the 1957-58 academic year. 
The standard deviation was greater for the MTAI 
norms than for the WSCITP nonacademic popula- 
tion. The standard deviation was iess for the 
MTAI norms than for the WSCITP academic pop- 
ulation (Table VIII). 

The last device used to measure personal- 
social characteristics of the students was a 
10-item objective attitude scale. This scale had 
been givento the 114 students, the total population. 
Students did not sign their names, but indicated 
their primary major. There was no way to ident- 
ify the study population. It was therefore neces- 
sary to use the total population. These findings 
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TABLE VII 


DISTRIBUTION OF STUDENTS’ MINNESOTA MULTIPHASIC PERSONALITY 
INVENTORY ‘‘K’’ SCORES 


Total Study Nonacademic Academic 
Population Population Population 


MMPI ‘‘K’’ Scores N % N % 


Under 5. 22 2 2 0 -- 


5.22- 7.56 
(-2 S.D.) 


7.57- 9.91 
(-15 S.D.) 


9. 92-12. 26 
(-1 S. D.) 


12. 27-14. 61 
S.D.) 


14, 62-16. 96 


16. 97-19. 31 
(+4 S.D.) 


19, 32-21. 66 
(+1 S.D.) 


21. 67-24. 01 
(+15 S.D.) 


24. 02-26. 36 
(+2 S.D.) 


Number 
Mean 
S. D. 


Range 
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= 82 45 37 
15.79 16, 22 15.27 
4. 69 4.18 5.18 
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TABLE VIII 


COMPARISON OF MEAN SCORES OF WSCITP STUDENTS WITH 


Number 
Mean 
s. D. 


Number 
Mean 
s. D. 


THE NORMS OF THE MTAI 


Total Study Nonacademic 
Population Population 


Academic 
Population 


WSCITP Students MTAI Scores 1957-58 


45 
. 87 15. 33 
. 47 24, 66 


37 
32. 
25. 


WSCITP Students MTAI Scores 1959-60 


45 
30, 25 
26. 49 


37 
32. 
26. 


Norms for the MTAI 


Beginning Education Graduating Education 
_Juniors Seniors (B. Ed.) 


Non- Non- 


Academic Academic Academic Academic 


Number 136 185 237 
Mean . 48.3 63.0 67.8 
S. D. - 29.2 24. 3 


TABLE Ix 


MEANS OF WISCONSIN EDUCATION 75 STUDENTS AND WSCITP 
STUDENTS ON THE ATTITUDE SCALE 


WSCITP WSCITP 

Education 75 WSCITP Nonacademic Academic 

Students Students Students Students 
(156) (114) (76) (38) 


20. 2 26.8 25.9 28.4 


Five Methods 
Item Mean 8.7 12.2 11.5 13.4 


Five Content 
Item Mean 11.5 14. 6 


4 
172 

82 
22 03 
26 89 
31. 30 57 
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were expressed in mean scores (Table IX). The 
mean score of the total population was 26. 76. The 
mean score of the nonacademic students was 25.76, 
The academic students received a higher mean 
score of 28. 41. 

On the five items of the inventory which re- 
ferred to attitude toward instructional methods 
used in the course, the academic mean score of 
13. 42 was higher than the nonacademic mean score 
of 11.55. The mean score of the total population 
was 12.18. On the other five items of the inven- 
tory which measured attitude toward the course, 
the academic meanscore of 14. 99 was little high- 
er than the nonacademic mean score of 14.37. The 
mean ofthe total population was 14.58. Both pop- 
ulations seemed less satisfied with the methods 
by which the course material was presented than 
with the material itself. 


Intellectual Characteristics 


Intellectual characteristics of the study popu- 
lation were measured withthe CTMM. These find- 
ings were expressed in mean scores and standard 
deviations. 

The mean score of the study population was 
112.96. The nonacademic had a mean score of 
110.47. The higher mean score, 116.00, was 
achieved by the academic students. The standard 
deviation for the total study population was 10. 38. 
The standard deviation for the nonacademic was 
8.87, and for the academic population 11. 12 (Ta- 
ble X). 


Achievement Characteristics 


Achievement characteristics were considered 
to be percentile rank in high-school graduating 
class, a battery of achievement tests, a judgment 
test, and college grade-point average. 

One measure of achievement was percentile 
rank in high-school graduating class. Of the total 
study population the mean was 57.09. The mean 
of the nonacademic students was 51. 27 and the 
mean of the academic students was 64.16. The 
standard deviations were as follows: total study 
population 21.75, nonacademic population 20. 21, 
and academic population 21.49. Of the total pop- 
ulation 57 (69%) were within one standard devia- 
tion of the mean. Thirty-three (73%) of the non- 
academic and 24 (65%) of the academic population 
were within one standard deviation of the mean (Ta- 
ble XI). 

Another measure was atotal achievement score 
earned on the battery of tests given during tne se- 
mester to the author’s students in a course in ed- 
ucational psychology: a 73-item objective test, a 
10-item objective test, a six-weeks 44-item ob- 
jective test, a nine-weeks 80-item objective test, 
and atwelve-weeks 63-item objectivetest. These 
tests were designed to test the students’ 
general knowledge of educational psychology facts 


and concepts as developed in the textbook and in 
the classroom, as well as to test the students’ 
knowledge of facts and concepts presented in the 
required outside readings. These tests were pre- 
sumed to have curricular validity in that they test- 
ed the common course objectives of education- 
al psychology. 

The highest possible total achievement score 
was 270. The findings were expressed in mean 
scores and standard deviations. 

The mean score of the study population on these 
270 items was 142.41. The academic mean was 
higher, 149. 84, than the nonacademic mean of 
136.31. The standard deviations are as follows: 
total study population 21.10, nonacademic 19. 94, 
and academic 19. 96 (Table XII). 

Of the total study population, 67 (81%) were dis- 
tributed within one standard deviation of the mean. 
Thirty-eight (84%) of the nonacademic students 
were within one standard deviation of the mean. 
Twenty-nine (78%) of the academic students were 
within one standard deviation of the mean. 


The Judgment Test was another measure of 
achievement, which was devised to measure pro- 
fessional judgment. This test was administered 
to the student population with the understanding 
that this score would be used to determine semes- 
ter grades. For all students, it was a learning 
experience and atest which would determine, to 
some extent, semester grades. The mean score 
of the total study population was -22. 68. The mean 
score of the nonacademic students was -23, 69. 
The academic mean score was -21. 46. The stand- 
ard deviations were as follows: total study popu- 
lation 38. 44, nonacademic 36.18, and academic 
41.02 (Table XII). The nonacademic population 
had more consistent intraclass student perform- 
ance than the academic population as shown by 
standard deviations (Table XII). 

The last measure of achievement was college 
grade-point average. The grade-point averages 
were computed for total credits, general educa- 
tion, and major field of study. These were the 
students’ grade-point averages at the completion 
of seven semesters of college work. Grade-point 
average was based ona four-point scale: 4 grade- 
points being givenfor each credit of A work, 3 for 
B work, 2 for C, 1 for D, and 0 for failures or in- 
completes. 

The total mean grade-point average was higher 
for the academic 2.55 than for the nonacademic 
2.49. The nonacademic showed more homogeneity. 
The standard deviation for the nonacademic was 
.44 and for the academic .55. Forty (89%) of the 
nonacademic and 26 (70%) of the academic were 
within one standard deviation of the mean (Table 
XIII). 

The academic population had a higher mean 
general education grade- point average of 2.41, 
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TABLE X 


DISTRIBUTION OF CALIFORNIA TEST OF MENTAL MATURITY 
ADVANCED 1957-S FORM SCORES 


Total Study Nonacademic Academic 
Population Population Population 


IQ Scores N % 


89.61- 94. 79 0 
(-2 S.D.) 


94. 80- 99.98 
(-15 8.D.) 


. 99-105, 17 
(-1 S.D.) 


. 18-110. 36 
(-. S.D.) 


. 37-115. 55 


. 75-125. 93 
(+1 S. D.) 


. 94-131. 12 
(+1, S.D.) 


. 13-136. 31 
(+2 S.D.) 


136, 32 and over 
Number 

Mean 

S. D. 


Range 
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TABLE XI 


DISTRIBUTION OF STUDENTS’ PERCENTILE RANK IN HIGH-SCHOOL GRADUATING CLASS 


Total Study Nonacademic Academic 
Population Population Population 


Percentile Rank N % N % 


8. 18-19. 04 
(-2 S.D.) 


19. 05-29. 91 
(-15 S.D.) 


29. 92-40. 78 
(-1 S.D.) 


40. 79-51. 65 
S.D.) 


51. 66-62. 52 


62. 53-73. 39 
(+4 S.D.) 


73. 40-84. 26 
(+1 S.D.) 


84. 27-95. 13 
(+15 S.D.) 


95. 14-99. 99 
(+2 S.D.) 


Number 
Mean 
Ss. D. 


Range 


175 
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TABLE XII 


MEAN ACHIEVEMENT SCORES 


Total Study Nonacademic Academic 
Population Population Population 


Total Achievement: 270 Items 
Number 45 
Mean 136. 31 


S. D. 19. 94 


Class Achievement-Judgment Test 


Number 


Mean 


S. D, 


176 | 
| 
149. 84 
82 45 37 
- 22.68 - 23.69 - 22.68 
— 38. 44 36. 18 41.02 
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TABLE 


DISTRIBUTION OF STUDENTS’ TOTAL GRADE-POINT AVERAGE AT THE END OF 
SEVEN SEMESTERS IN COLLEGE 


Total Study Nonacademic Academic 
Population Population Population 


College Grade- 
point Average N % N % N 


1, 40-1. 64 
(-2 S.D.) 


1, 65-1. 89 
(-15 S.D.) 


90-2. 14 
(-1 S.D.) 


. 15-2. 39 
(-3 S.D.) 


. 40-2. 64 


. 65-2. 89 
(+5 S.D.) 


. 90-3. 14 
(+1 S.D.) 


. 15-3. 39 
(+14 S.D.) 


3. 40-3. 64 
(+2 S.D.) 


3.65 and over 
Number 


Mean 


S. D. 44 


Range 1, 76-3. 91 1, 81-3. 91 1, 76-3. 68 


177 
3 
i 
/0 
7 2 4 5 14 
66 7 16 6 16 
9 11 8 18 1 3 
14 17 5 11 9 24 
= 82 45 37 
2.52 2. 49 2.55 
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at 


178 


than the nonacademic population of 2.14. Thirty- 
seven (82%) of the nonacademic and 31 (84%) of the 
academic were within one standard deviation of 
the mean. Thesetwo groups were quite homogen- 
eous in regard to distribution of grade-point aver- 
age in general education (Table XIV). 

The nonacademic had a higher mean major 
study grade-point average of 2.85, than the aca- 
demic of 2.50. The nonacademic appeared more 
homogeneous in distribution of grade-point aver- 
age in the major field. Thirty-nine (85%) of the 
nonacademic population were within one standard 
deviation of the mean. Inthe academic population, 
24 (66%) were within one standard deviation of the 
mean (Table XV). 


Stability of Data as Shown by Retest 


At WSCITP, 88 students were enrolled ina 
sophomore course in educational psyc hology the 
second semester of the 1957-58 academic year, 
and 26 students were enrolled in the same course 
the first semester of the 1958-59 academic year. 
Eighty-two of the 114 students were still enrolled 
at WSCITP during the second semester of the 1959- 
60 academic year. These 82 students were con- 
sidered as the total study population, 

Two tests and one attitude inventory were re- 
administered to these 82 students during the sec- 
ond semester of the 1959-60 academic year to 
show the stability one might findin such data. The 
product moment coefficient of correlation (Pear- 
son r) was found between the original scores and 
the retest scores, 

One test that was readministered was the 73- 
item objective examination that had been used as 
part of the final examination in the educational 
psychology classes. 

In looking at the coefficient of correlation re- 
sulting from correlating the original test scores 
with the retest scores we see greater stability 
within the nonacademic population. The value of 
r = .83 was found. For the academic population 
the value of r = .67. The value of r =.65 was 
found for the total study population (Table XVI). 

The Judgment Test which was one of the tests 
used in grading students in educational psychology 
was readministered to those 82 students still en- 
rolled at WSCITP dur ing the second semester of 
the 1959-60 academic year. 

The coefficient of correlation resulting from 
correlating the original test score with the retest 
scores showed greater stability within the aca- 
demic population. The value of r = .52 was found 
for the academic students. For the nonacademic 
population r = .35. For the total study population 
r = .43 (Table XVII). 

The MTAI was used in educational psychology 
to demonstrate the different attitudes that teach- 
ers may have toward students. Itemsin the inven- 
tory discriminate sharply between teachers who 
have and those who do not have good rapport with 
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students. The students were told to answer all 
items honestly, as this was to be a learning ex- 
perience, and the MTAI scores would not be used 
to determine semester grades. 

The coefficient of correlation between the two 
test periods was highest for the nonacademic pop- 
ulation. The coefficient of correlation was found 
to be r = .64. The academic population hada 
much lower correlation. The value of r = .23 
was found. For the total study population the value 
of r = . 44 (Table XVIII). 


Patterns Shown by Wisconsin State 
College Students 


Intelligence, as measured by CTMM scores, 
correlated relatively high with achievement, as 
measured by total test scores in educational psy- 
chology. Other highcorrelations with intelligence 
were general education grade-point average, per- 
centile rank in high-school graduating class, and 
total grade-point average. The correlations were 
higher for the academic than the nonacademic. 
The academic showeda correlation of . 71 between 
intelligence and general education. For the non- 
academic this value of r = .34, and for the total 
population the value of r = .60. This is to be ex- 
pected as the courses in general education use 
many of the same abilities which are needed to 
score highonaverbaltest. A commonly conceived 
idea is that the academic student usually has 
greater potential in these areas than the nonaca- 
demic. 

The correlation between intelligence and 
grade-point average in major field of study sug- 
gests heterogeneity between the nonacademic and 
academic population. The values of r are as fol- 
lows: total study population .26, nonacademic 
population . 44, andthe academic population . 57. 

For the study populationthe correlation between 
intelligence and the Judgment Test was .21. The 
nonacademic showed a lower relationship than the 
academic population. 

The nonacademic showed a higher relationship 
between intelligence and the MTAI than the aca- 
demic population. The value r = .50 was found 
for the nonacademic students. In the academic 
population the relationship was little more than 
chance. The value of r = . 02. 

The relationship of intelligence to the MMPI - 
‘*K’’ score was low. The highest relationship was 
found in the nonacademic population. The value 
of r = .13 (Table XIX). 

In the total study population, percentile rank in 
high-school graduating class correlated high with 
general education grade-point average and total 
grade-point average. There was a higher rela- 
tionship shown in general education by the aca- 
demic population, The nonacademic showed a high- 
er relationship in total grade-point average. The 
relationship between percentile rank and major 
grade-point average was lower for the total study 


~ 
; 2 
| 
2 
sg 
a 


VERTEIN 


TABLE XIV 


DISTRIBUTION OF STUDENTS’ GRADE-POINT AVERAGE IN GENERAL EDUCATION 
AT THE END OF SEVEN SEMESTERS IN COLLEGE 


Total Study Nonacademic Academic 
Population Population Population 


College Grade- 
point Average N % N % N 


. 87-1.17 
(-2 S.D.) 


1. 18-1. 48 
(-15 S.D.) 


1, 49-1. 79 
(-1 S.D.) 


1, 80-2. 10 
(-5 S.D.) 


2. 11-2. 41 


2. 42-2. 72 
+48.D.) 


2. 73-3. 03 
(+1 S.D.) 


3. 04-3. 34 
(+14 S.D.) 


3. 35-3. 65 
(+2 S.D.) 


3. 66 and over 

Number 

Mean .14 
S. D. ‘ . 54 


Range 1. 15-4. 00 


| 179 
13 16 10 22 3 
= pe 16 20 6 13 10 27 P| 
a 
2 2 5 
37 
2.41 
. 63 
1. 42-4. 00 
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TABLE XV 


DISTRIBUTION OF STUDENTS’ GRADE-POINT AVERAGE IN MAJOR FIELD OF STUDY 


AT THE END OF SEVEN SEMESTERS IN COLLEGE 


Total Study 
Population 


College Grade- 
point Average N % 


Nonacademic 
Population 


Academic 
Population 


N % 


N 


% 


1, 11-1, 39 


1, 40-1. 68 
(-2 S.D.) 


1, 69-1. 97 
(-15 S.D.) 


1, 98-2, 26 
(-1 S.D.) 


2.27-2.55 
(-} S.D.) 


2. 56-2. 84 


2. 85-3. 13 
(+4 S.D.) 


3. 14-3, 42 
(+ S.D.) 


3. 43-3. 71 
(+14 S.D.) 


3. 72-4. 00 
(+2 S. D.) 


Number 
Mean 
Ss. D. | 


Range 1, 19-3. 91 


. 48 


2. 06-3. 91 


67 


1, 19-3, 77 
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TABLE XVI 


STABILITY OF DATA AS SHOWN BY THE 73-ITEM OBJECTIVE TEST 


M 


Total Study Population 


First Testing 36. 83 


Second Testing 35. 84 
= .65 


Nonacademic Population 


First Testing 35. 07 
Second Testing 35, 22 
= .84 


Academic Population 


First Testing 38.97 


Second Testing 36. 59 


TABLE XVII 


STABILITY OF DATA AS SHOWN BY THE JUDGMENT TEST 


M S. D. 


Total Study Population 
First Testing -22. 68 


Second Testing -27. 39 
43 


Nonacademic Population 
First Testing -23. 69 


Second Testing -27. 78 
35 


Academic Population 
First Testing -22. 68 


Second Testing -26. 92 


: 

181 

ae 
x 
i 7.21 
: 
6. 37 
= 7. 26 
7.37 
r=. 67 
: 

N 
Pe 
38. 44 
40. 19 

36. 18 

ogre 

42.18 
$$$ 
4 
41.02 
r =,52 
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TABLE XVIII 


STABILITY OF DATA AS SHOWN BY THE MTAI 


M 


Total Study Population 
First Testing 22. 87 
Second Testing 31. 30 


44 


Nonacademic Population 
First Testing 15. 33 


Second Testing 30. 25 


r= .64 


Academic Population 
First Testing 32. 03 


Second Testing 32.57 


182 
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26. 42 
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26. 63 
24. 66 
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TABLE XIX 


CORRELATION COEFFICIENTS FOR INTELLIGENCE WITH SEVERAL 
ACHIEVEMENT AND PSYCHOLOGICAL SCORES 


Variables Correlated 
with Intelligence 


Total Study 
Population 
(82) 


Coefficients of Correlation 


Nonacademic 
Population 
(45) 


Academic 
Population 
(37) 


Achievement 
Percentile Rank H. S. 
Total GPA 

General Education GPA 
Major Field GPA 
Judgment Test 

MTAI 


MMPI-‘‘K’’ Score 


. 64 
46 
-41 
. 60 
. 26 
.21 
. 29 


-. 02 


. 56 
29 
. 34 
. 34 
. 44 
.17 
+50 


.17 


. 66 
. 54 
. 56 
.71 
.57 
.25 
02 


.25 


TABLE XX 


CORRELATION COEFFICIENTS FOR PERCENTILE RANK H.S. WITH SEVERAL 
ACHIEVEMENT AND PSYCHOLOGICAL SCORES 


Variables Correlated 
with Percentile 
Rank H. S. 


Total Study 
Population 
(82) 


Coefficients of Correlation 


Nonacademic 
Population 
(45) 


Academic 
Population 
(37) 


Total GPA 

General Education GPA 
Major GPA 

Judgment Test 

MTAI 


MMPI-‘‘K’’ Score 


40 
.55 
. 28 
.07 
.31 


.10 


43 
.51 
48 
. 08 


. 36 


. 38 
61 
42 
. 05 
.14 
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population than the academic and the nonacademic 
populations. This suggests the nonacademic and 
academic populations are quite different. Little 
relationship was shown between percentile rank 
and the Judgment Test. The value of r = .08 was 
found for the nonacademic. The academicr = .05. 

The nonacademic students showed a higher cor- 
relation between percentile rank and the MTAI 
than the academic. The value of r=.36. The 
correlation for the academic was r = . 14. 

The relationship between percentile rank and 
MMPI -‘‘K’’ scores was little better than chance. 
The academic had a higher correlation than the 
nonacademic. The value of r = .11 (Table XX). 

There was a higher correlation between grade- 
point average (total, general education, and ma- 
jor field of study) and the MTAI for the nonaca- 
demic than the academic students (Table XXI). 
The nonacademic showed a high negative relation- 
ship between total grade-point average and MMPI - 
‘*K’’ score. The relationship between the MMPI - 
‘*K’’ score and grade-point average in general ed- 
ucation and major field of study is little better 
than chance for both nonacademic and academic 
(Table XXI). The relationship between general 
education grade-point average and the Judgment 
Test for the academic students is high. The ma- 
jor grade-point average andthe Judgment Test 
show some relationshipfor the academic students. 
This value of r =.29. All of the other relation- 
ships between grade-point average and the Judg- 
ment Test are little better than chance (Table 
XXII). 

The relationship between the MTAI and the 
Judgment Test was higher for the nonacademic 
students. All of the variables correlated with the 
MTAI showed the higher relationship within the 
nonacademic population (Tables XIX, XX, XXI). 

The academic students showeda higher corre- 
lation between the MMPI - ‘‘K’’ score and Judg- 
ment Test. The value of r =.48. The nonaca- 
demic population had a correlation of .23 (Table 
XX]). 

Inthe nonacademic population the Judgment 
Test correlated .27 with the total achieve ment 
scores in educational psychology. The correlation 
for the academic population was . 41 (Table XXII). 

The findings of this investigation were com- 
pared with those of other investigations and with 
norms given by the manual. 

Comparable results were found in a study by 
Draves (12) in an undergraduate educational psy- 
chology course at the University of Wisconsin in 
which 156 students constituted the study popu- 
lation, 

Both Draves’ (12) study and this used an atti- 
tudes scale to study student reactions tothe course. 
This scale was developed by Draves in two large 
undergraduate educational psychology classes. 
Five items ofthe scale concerned attitudes toward 
the content of the course, andfive items concerned 


JOURNAL OF EXPERIMENTAL EDUCATION 


attitudes toward the method of instruction in the 
classroom. 

Students did not sign their names, but indicat- 
ed their primary major. The findings are those 
based upon the responses of all students present 
the last class period of the semester prior to the 
final examination. 

The items were scored so that areaction very 
favorable to the course content or instructional 
methods employed was given four points, avery 
unfavorable reactionno points. Five of the items 
(numbers 1, 2,6, 7,8) were statements worded so 
as to be favorable to the course and instructional 
methods. Areply of ‘‘strongly agree’’ was scored 
four points, ‘‘strongly disagree’’ no points for the 
favorable items. Five items (numbers 3, 4, 5,9, 
10) were worded so as to be unfavorable state- 
ments about the course. A response of ‘‘strong- 
ly agree’’ was scored no points; ‘‘strongly dis- 
agree’’ four points for unfavorable items. The 
higher the score the more favorable the students’ 
attitude toward the content of the course and the 
instructional methods used. The lower the score 
the more unfavorable the attitude. A score of 40 
points was the highest possible on the total scale 
of ten items. Scores of 20 were the maximum for 
the five-item parts concerned separately with 
course content and instructional methods. Four 
points were the highest any one item could receive. 
Zero was the lowest score for each item or any 
group of items. 

On the attitudes scale the mean score for Uni- 
versity of Wisconsin education students was 20. 2 
(12:153). The mean score for WSCITP students 
was 26.8. The academic students had a higher 
mean score than the nonacademic students, 28. 4 
and 26. 8 respectively. 

The mean scores on the items concerning 
instructional methods were as follows: University 
of Wisconsin education students 8.7, WSCITP stu- 
dents 12.2, nonacademic 11.5, and academic 
13. 4, 

On the items concerning course content, the 
mean scores for University of Wisconsin education 
students was 11.5, WSCITP students 14.6, non- 
academic 14.4, and academic 15.0 (Table IX). 

In comparing the mean reactions of the Univer- 
sity of Wisconsin education students on the five 
items concerning instructional method and five 
items concerning course content, it was noted 
that in each instance the mean score on course 
content items was greater than the mean score on 
instructional methods. This indicates that the 
students of Draves’ investigation and this study in 
general, were less satisfied with the methods by 
which the course material was presented than with 
the material itself. 

At the end of the twelfth week of the semester 
the MMPI was administered to the students at 
WSCITP. Scores made on the MMPI were com- 
pared with norms (17). It was necessary to ad- 
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TABLE XxXI 


CORRELATION COEFFICIENTS FOR PSYCHOLOGICAL SCORES 
WITH GRADE-POINT AVERAGE 


Total Study Nonacademic Academic 
GPA Correlated Population Population Population 
with MTAI Scores (82) (45) (37) 


Correlation Coefficients for MTAI Score 
with GPA 


Total 32 24 


General Education . 36 41 .19 


Major Field .19 . 43 . 28 


Correlation Coefficients for MMPI - ‘‘K’’ Score 
with GPA 


Total] -.29 -. 48 -. 08 


General Education -. 09 -.08 -. 06 


Major Field -.05 -.03 -.09 


TABLE XXII 


CORRELATION COEFFICIENTS FOR THE JUDGMENT TEST WITH 
ACHIEVEMENT AND PSYCHOLOGICAL SCORES 


Coefficients of Correlation 


Total Study Nonacademic Academic 
Variables Correlated Population Population Population 
with Judgment Test (82) (45) (37) 


Total GPA . 16 .12 
General Education GPA -10 
Total Achievement . 33 27 . 41 
MTAI Scores . 05 .37 -. 29 


MMPI-‘‘K’’ Scores .19 23 48 
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minister the whole test in order to get the ‘‘K’’ 
scores. The scoring was simple. The number 
of right responses on this part of the MMPI was 
the ‘‘K’’ score. The highest possible score was 
30. The range of scores was 4 - 25forthe WSCITP 
students. Ofthe study population, the mean score 
was 15.79. The mean score of the nonacademic 
was 16.22. The mean score of the academic was 
15.27 (Table VII). The published ‘‘K’’ score norms 
do not seem to include coflege students. Gowan 
(16), however, concluded that high ‘‘K’’ scores 
tend to distinguish individuals who are well ad- 
justed, who tend to be emphatic and to make good 
counselors and.teachers. He further stated that 
a high ‘*K’’ score is a valid and widely reported 
test indicator of teaching potential. 

The MTAI was administered at the end of the 
fifteenth week of school. It consisted of 150 items 
related to teacher-student relationships. The 
MT AI was designed to measure those attitudes of 
a teacher which predict how well he will get along 
with pupils in interpersonal relationships, and 
indirectly how well satisfied he will be with teach- 
ing as a vocation (8). 

At the time the WSCITP students were enrolled 
in educational psychology they were similar to the 
beginning education juniors used in establishing 
the norms of the MTAI. For the study population 
of WSCITP the meanscore was 22.87. The mean 
score of the nonacademic students was 15, 33. 
The mean score of the academic students was 
32.03. The standard deviations were as follows: 
study population 26.47, nonacademic 24, 66, and 
academic 25, 89 (Table VIII). 

The mean score norms for the MTAI which 
were 44, 1 for nonacademic students and 48, 3 for 
academic students were for beginning education 
juniors which are well above those for WSCITP 
students. The standard deviation norms are non- 
academic 27. 1 and academic 29. 2 which are also 
somewhat larger (Table VIII). 

During the second semester of the 1959-60 
academic year, when other data were secured, 
most of the WSCITP students were graduating ed- 
ucation seniors. For this group the mean score 
was 31.30. The mean score for the nonacademic 
was 30.25, and the mean score for the academic 
was 32.57. These scores are still well below the 
junior year norms indicating that insofar as the 
test has validity WSCITP students have a some- 
less acceptable attitude onteacher-pupil relation- 
ship. The standard deviations are as follows: 
study population 26.63, nonacademic 26, 49, and 
academic 26, 69 (Table VIII). 

The mean MTAI score norms for graduating 
education seniors are, nonacademic 63.0, and 
academic 67.8. The standard deviation norms 
are nonacademic 33.3 and academic 24. 3 (Table 
Vill). 

To get an estimate of the meaning of the differ- 
ence in attitude, as measured by scores on the 
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MTAI, of the WSCITP nonacademic students and 
the norms ofthe MTAIthe critical ratio was com- 
puted. If one assumes that the 45 WSCITP non- 
academic students andthe 185 students (8) used in 
establishing these normsare samples of a larger 
population, the significance of difference between 
them can betested bythe critical ratio. The crit- 
ical ratio was 5.31. If the sampling assumptions 
mentioned above are granted, the difference was 
significant at the .1 percent level. We would ex- 
pect to find this difference in sampling less than 
one time out of 1000 cases. Therefore, one 
might conclude that the WSCITP nonacademic stu- 
dents are different in attitude from the MTAI 
norms. The WSCITP nonacademic students 
showed a less desirable attitude toward teacher- 
student relationship than what is shown by the 
MTAI norms. 

To get an estimate of the meaning of the differ- 
ence in attitude, as measured by scores on the 
MTAI, of WSCITP academic students and the 
norms of the MTAI the critical ratio was com- 
puted. If one assumes that the 37 WSCITP aca- 
demic students and the 237 students (8) used in 
establishing these norms are samples of a larger 
population, the significance of difference between 
them can be tested by the critical ratio. The crit- 
ical ratio was 7.56. If the sampling assumptions 
mentioned above are granted, the difference was 
significant at the .1 percent level. We would ex- 
pect to find this difference in sampling less than 
one time out of 1000 cases. Therefore, one 
might conclude that the WSCITP academic stu- 
dents are different in attitude from the MTAI 
norms. The WSCITP academic students showed 
aless desirable attitude toward teacher-student 


relationship. 
During the tenth week of the semester, the 


verbal part of the CTMM was administered. The 
verbal part of the CTMMtested logical reasoning, 
numerical reasoning, and verbal concepts. The 
mean score of the study population as measured 
by the CTMM was 112.96. The mean of the non- 
academic was 110.47 andthe mean of the academic 
was 116.00. The standard deviations were as 
follows: study population 10.38, nonacademic 8.87, 
and academic 11.12 (Table XXIII). 

Draves used the results ofthe American Coun- 
cil on Education Psychological Examination for 
College Freshmen, This test was administered 
to all entering freshmen at the University of Wis- 
consin. His findings were similar to those of this 
study. For his study population the meanscore 
was 119. The standard deviation was 20. The 
mean score of the University of Wisconsin educa- 
tion students was similar to the mean score 
of the WSCITP academic students, i.e., the aca- 
demic students at WSCITP are more similar to 
the University of Wisconsin education students 
than the nonacademic students at WSCITP (Table 
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TABLE XXIII 


COMPARISON OF WSCITP STUDENTS’ MEAN CTMM SCORES WITH 
EDUCATION 75 STUDENTS’ MEAN ACE SCORES 


Total Study Nonacademic Academic 
Population Population Population 


WSCITP Students’ Mean Scores on CTMM 
82 45 37 
112. 96 110. 47 116. 00 


10. 38 8. 87 11, 12 


Education 75 Students’ Mean ACE Scores 
Number 212 156 
Mean 119 119 


S. D. 20 20 


TABLE XXIV 


COMPARISON OF MEAN SCORES OF WSCITP STUDENTS WITH MEAN 
SCORES OF EDUCATION 75 STUDENTS ON THE JUDGMENT TEST 


Total Study Nonacademic Academic 
Population Population Population 


WSCITP - Class Achievement-Judgment Test 
82 45 37 
-22. 68 -23. 69 -21. 46 


38. 44 36. 18 41.02 


Education 75 - Class Achievement-Judgment Test 


85 
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To get an estimate of the difference in intel- 
ligence, as measured by scores on the CTMM, 
of WSCITP students and the intelligence, as 
measured by ACE scores, of the University of 
Wisconsin education students the critical ratio 
was computed. If one assumes that the 82 WSCITP 
students andthe 156 University of Wisconsin stu- 
dents are samples of a larger population, and if 
one assumes that the CTMM and ACE test are 
similar, the significance of difference between 
them can be tested by the critical ratio. In mak- 
ing these assumptions it is important to recognize 
that a majority of the WSCITP students are en- 
rolled in vocational education anda small minor- 
ity of the University of Wisconsin education stu- 
dents are enrolled in vocational education. The 
critical ratio was 3.06. If the sampling assump- 
tions mentioned above are granted, the difference 
was significant at the one percent level. We would 
expect to find this difference in sam pling less 
than one time out of 100 cases. Therefore, one 
might conclude that the WSCITP students are dif- 
ferent inintelligence fromthe University of Wis- 
consin education students. The University of 
Wisconsin students are more intelligent. 

A Teacher Judgment Test was used in the ed- 
ucational psychology classes at WSCITP and by 
Draves (12:146). 

For the study population of WSCITP the mean 
score was -22.68,. The mean score of the non- 
academic was -23.69. The mean score of the 
academic was -21. 46. Standard deviations were 
as follows: study population 38.44, nonacademic 
36. 18, and academic 41.02 (Table XXIV). 

For eighty-five of the study population of 
the University of Wisconsin students who had 
taken the Judgment Test, the mean score was 
-12.3. The standard deviation was 32.3 (Table 
XXIV). The mean score achieved on the Judg- 
ment Test was somewhat lower for WSCITP stu- 


_den's. Thetwo study groups had, however, about 


equal variability as expressed by standard devi- 
ations. 

Another measure of achievement used to com- 
pare WSCITP students and University of Wiscon- 
sin education students was grade-point average. 

For the WSCITP study population the mean 
grade-point average was 2.52. The mean grade- 
point average for the nonacademic was 2. 49. 
The mean grade-point average for the academic 
was 2.55. The standard deviation for the study 
population was .48. The standard deviations for 
the nonacademic and academic were . 44 and .55 
respectively (Table XXV). 

The mean grade-point average of University 
of Wisconsin education students was 2.79. The 
standard deviation was . 43 (Table XXV). 

Accordingly, the WSCITP students achieved 
less well than University of Wisconsin education 
students or the grading standard is different. The 
two study groups showed about equal variability 


as expressed by standard deviations. 

Two sets of correlations were used to compare 
WSCITP students and University of Wisconsin ed- 
ucation students. 

One comparison was the correlation between 
intelligence and grade-point average. Draves’ 
study showed intelligence, as measured by ACE 
scores, of University of Wisconsin education stu- 
dents correlated quite high with grade-point aver- 
age r =. 42 (12:127). Correlation between intel- 
ligence, as measured by CTMM scores, and 
grade-point average for WSCITP students was r = 
-41 which is quite similar. 

The correlation between intelligence scores 
and scores on the Judgment Test for University 
of Wisconsin education students was r = . 14 (12: 
127). Thecorrelation between intelligence scores 
and scores on the Judgment Test for WSCITP 
students was r = .21 which is very similar. 

The correlation between intelligence scores 
and the Judgment Test scores was lower for both 
study groups than the correlation between intelli- 
gence scores and grade-point average. 


SECTION IV 


Summary and Conclusions 


1. Among the data-gathering devices employed 
in the study of WSCITP students was the MTAI. 
For the nonacademic students the mean score for 
WSCITP students on this instrument was 15. 33 
(norm 44,1), The academic mean score for 
WSCITP students on this instrument was 32.03 
(norm 48.3). The attitudes of WSCITP students, 
as shown by scores on the MTAI, were accord- 
ingly below the norms for the MTAI. The MTAI 
was presumed to show how well teachers will get 
along with pupils in interpersonal relationships 
and indirectly how well satisfied they will be with 
teaching as a vocation. 

2. When the MTAI was re-administered two 
years later these students were still below the 
norms, The mean score forthe nonacademic stu- 
dents was then 30,25 and the mean score for the 
academic students was then 32.57. 

3. The two above named sets of scores were 
correlated to secure information on the stability 
of thesefindings. The correlationfor the two sets 
of MTAI test scores whenthetest was taken at the 
two different times was . 44 for the study popula- 
tion, .64 for the nonacademic students, and . 23 
for the academic students indicating that the scores 
on the MTAI were moderately stable. 

4. A comparison was also made of the scores 
of the WSCITP students andthe norms for the 
MTAI. The critical ratio for the mean score of 
the WSCITP nonacademic students and the norms 
was 5.31. This difference between the observed 
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TABLE XXV 


COMPARISON OF MEAN GRADE-POINT AVERAGE OF WSCITP STUDENTS 
WITH THE MEAN GRADE-POINT AVERAGE OF EDUCATION 75 STUDENTS 


Study Nonacademic Academic 
Population Population Population 


Number 
Mean 
Ss. D. 


Range 


WSCITP Students’ Mean Grade-Point Average 


82 45 37 


48 44 . 95 
1, 76-3. 91 1, 81-3, 91 1, 76-3. 68 


Education 75 Students’ Mean Grade-Point Average 
212 156 
2. 81 2.79 
42 43 


1, 48-3. 91 2. 11-3. 76 
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mean score and the norm was significant at the 
.1 percent level. The critical ratio for the mean 
score of the WSCITP academic students and the 
norms was 7.56. This was significant at the .1 
percent level. In both the nonacademic and aca- 
demic groups the mean scores of the WSCITP 
students were below the norms. 

5. A further study was made ofthese students 
through the use of an especially constructed atti- 
tudes inventory which aimed to secure informa- 
tion relative tothe attitude of students toward the 
content of educational psychology courses and the 
instructional methods of presenting the material. 
The attitudes of these students, as shown by 
scores on the 10-item attitudes scale developed 
by Draves in two large educational psychology 
classes at the University of Wisconsin (12), were 
less favorable toward the method by which the 
course material was presented than with the 
material itself. The mean attitudes score toward 
the method of instruction was 12.18. The mean 
attitudes score toward the course material was 
14, 58. 

6. Draves found the same for the attitudes of 
University of Wisconsin education students toward 
method and course content as shown by the scores 
of WSCITP students. The mean attitudes score 
toward course material was 8.7. The mean at- 
titudes score toward course content was 10.9. 
The attitudes scores of University of Wisconsin 
students studied were, however, in both cases 
lower than the attitudes scores of WSCITP stu- 
dents studied. 

7. The MMPI was administered to secure in- 
formation relative to certain personality charac- 
teristics. Only the ‘‘K’’ scores were used, For 
nonacademic students the mean ‘‘K’’ score onthe 
MMPI was 16.22. The mean ‘‘K’’ score for aca- 
demic students was 15.27. The ‘‘K’’ score was 
presumed to measure teaching potential. 

8. The verbal portion of the CTMM was used 
to secure information on certain intellectual char- 
acteristics. The meanscore of WSCITP students 
was 112.96. The mean score of the academic 
students was 116. Alower mean score of 110, 47 
was achieved by the nonacademic students. The 
verbal portion of the CTMM was presumed to 
measure logical reasoning, numerical reasoning, 
and verbal concepts. 

9. The mean score of the University of Wis- 
consin education students, as measured by ACE 
test scores which is a different test, was 119. It 
cannot be assumed that the ACE and CTMM meas- 
ured similar abilities except in a very general 
sense, 

10. Acomparisonwas also made of the CTMM 
scores of the WSCITP students andthe ACE scores 
for the University of Wisconsin Students. The 
critical ratio for the mean score of the WSCITP 
students and the mean score of the University of 
Wisconsin students was 3.06. This difference 


was significant at the one percent level. The mean 
score of the WSCITP students was below the mean 
score of University of Wisconsin students. In in- 
terpreting this ratio it should be noted over and 
above the fact that the two tests were different, 
that the WSCITP group hada much larger percent- 
age (96%) of vocational education students in the 
nonacademic group. 

11. As a measure of the achievement charac- 
teristics of WSCITP students, rankin high-schocl 
graduating class was studied. The mean percen- 
tile rank of the nonacademic students as shown by 
the student’s position in high-school graduating 
class was 51.27. A higher mean percentile rank 
of 64. 16 was shown for the academic students. 

12. A series of especially constructed educa- 
tional psychology achievement tests was used to 
secure information on achievement in educational 
psychology. The meanachievement score for the 
nonacademic students was 136.31. The mean 
score ofthe academic students was 149.84. This 
series of tests was presumed to measure student 
knowledge of basic facts and concepts in educa- 
tional psychology. 

13. The Judgment Test was used as a measure 
of professional judgment. The mean score of the 
nonacademic students was -23.69. The mean 
score of the academic students was -21. 68. 
Draves found a mean score of -12. 3 achieved by 
University of Wisconsin education students on this 
same test. 

14. The Judgment Test was readministered 
two years later tothe WSCITP students. The 
mean score for the nonacademic students was then 
-27.78 and the mean score for the academic stu- 
dents was then -26, 92. 

15. The two sets of Judgment Test scores, 
achieved by WSCITP students, were correlated to 
secure information on the stability of these find- 
ings. The correlation for the two sets of Judg- 
ment Test scores when the test was taken at two 
different times was .43 for the study population, 
.35 for the nonacademic students, and . 52 for the 
academic students, indicating that the scores on 
the Judgment Test were moderately stable. 

16. The 73-item objectivetest was used to test 
the students’ knowledge of basic facts and concepts 
in educational psychology. The mean score of the 
nonacademic students was 35.07 and the mean 
score of the academic students was 38. 97. 

17. When the 73-item objectivetest was read- 
ministered two years later the mean scores 
dropped slightly. The mean score for the nonac- 
ademic students was then 35. 22 and the mean 
score for the academic students was then 36. 59. 

18. The two above named sets of scores were 
correlated to secure information on the stability 
of these findings. The correlation for the two 
sets of test scores when the test was taken at two 
different times was .65 for the study population, 
.84 for the nonacademic students, and .67 for the 
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academic students, indicating that the scores on 
the 73-item objective test were stable. 

19. Grade-point average was computed asa 
measure of achievement. The mean grade-point 
average for the nonacademic students was 2. 49 
and the mean grade - point average for the aca- 
demic students was 2.55. Draves found a higher 
mean grade-point average of 2.79 was achieved 
by University of Wisconsin education students. 

20. In general education courses the mean 
grade-point average of the WSCITP nonacademic 
students was 2.14 and the mean grade-point av- 
erage for academic students was 2. 41. 

21. In major field of study courses the mean 
grade-point average of the nonacademic students 
was 2.85 and the mean grade-point average of 
the academic students was 2.50. 

22. Correlations were computed to determine 
patterns of relationship between the several meas- 
ures. Substantial positive correlations were 
found among measures as follows: 

a. Intelligence and achievement in educa- 
tional psychology . 64, intelligence and 
percentile rank . 46, intelligence and to- 
tal grade-point average .41, and intelli- 
gence and general education grade-point 
average .61. 

. Percentile rank and total grade - point 
average .40, and percentile rank and 
general education grade-point average 

. Total grade-point average and MTAI . 32, 
and general education grade-point aver- 
age and MTAI . 36. 

d. Judgment Test and achievement in edu- 
cational psychology . 33. 


Conclusions 


Students in this study showed a somewhat un- 
desirable attitude in teacher-pupil relationship. 
This was evidenced by low mean scores onthe 
MTAI. This undesirable attitude may be related 
to the home and family background. A majority 
of these students lived on farms. These homes 
may be more autocraticthancity homes. Possi- 
bly this influenced the students’ attitudes. It may 
also be related to the attitude of the faculty of 
WSCITP. Inagricultural education and industrial 
arts classesthe atmosphere may be more condu- 
cive to harmonious teacher-pupil relationship. 

The students at WSCITP have a less favorable 
attitude toward the method of instruction than 
toward the course content in educational psychol- 
ogy. 
The WSCITP students achieved a higher mean 
score on the total attitudes scale than did the Un- 
iversity of Wisconsin education students. 

The intellectual level of the WSCITP nonaca- 
demic students was lower than the intel: tual 
level of the academic students. As was , ° ited 
out in the design, almost all of the nonacacemic 


students at WSCITP were enrolled in vocational 
education. The intellectual level of the University 
of Wisconsin was above the intellectual level of 
both groups of WSCITP students. The difference 
in the intellectual level between the WSCITP non- 
academic and academic students may be related 
to the home and family background. The differ- 
ence betweenthe intellectual level of the WSCITP 
students and the University of Wisconsin educa- 
tion students may be related to the selective na- 
ture of the University of Wisconsin. The WSCITP 
students are largely from Southwestern Wiscon- 
sin and the rural areas of the state. There are 
no large cities in Southwestern Wisconsin. The 
University of Wisconsin attracts students from all 
the states and many foreign countries. 

The University of Wisconsin education students 
showed greater achievement thandid the WSCITP 
students. The higher achievement of the Univer- 
sity of Wisconsin education students may be relat- 
ed, in part, to the higher entrance requirements 
of the School of Education at the University. 

The less than acceptable attitude in teacher- 
pupil relationship of these Wisconsin State College 
students suggests a need for further study to de- 
termine the reasons forthislack. This may pro- 
duce something of value inthe planning of the pro- 
gram ofteacher education with a viewtowards 
improving this less than acceptable attitude in 
teacher-pupil relationship. 

There seems to be a need for an evaluative 
study of the teacher education program offered at 
this Wisconsin State College in view of the intelli- 
gence level of its students. This may lead also 
to a new lookat the entrance requirements and to 
a follow-up of graduates to determine if they are 
successful. 
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A STUDY OF THE INFLUENCE OF 
VARIABLES ON GROUP DATA’ 


ARTHUR R. DeLONG** 
University of Delaware 


The Situation 


THE ACHIEVEMENT of increasing control 
over the variables with which one is concerned is 
a major goal of science. This goal has been a- 
chieved with satisfactory degrees of certainty in 
the exact sciences. The activities of researchers 
in education and all the other life sciences have 
not achieved like powers of prediction and control. 
One reason frequently given for their less satis- 
factory results is that quantities in the life sci- 
ences are resultants of so many hundreds of var- 
iables that it is extremely difficult to determine 
which factor is the cause of a given observed ef- 
fect. The life sciences, therefore, have based 
their efforts on studying trends and have done so 
by borrowing statisticaltheory and methods from 
fields which have found them satisfactory: finance, 
logistics, manufacturing, etc. 

It is the contention of this study that even 
though such logic and methods are satisfactory 
for the purposes for which they were designed, 
they have not lead to that degree of control and 
prediction inthe life sciences which results in the 
discovery of law. It is a further contention of 
this study that degrees of prediction and control 
comparable to those in the exact sciences can be 
achieved inthe life sciences if statistical methods 
adjusted to life conditions are utilized with data 
that is reasonably complete and accurate. 


Statement of the Problem and Data Used 


The purpose of this study, therefore, is to de- 
termine whether or not the utilization of a single 
variable technique, coupled with appropriate in- 
dividual statistical procedures, will lead to more 
effective prediction and control than do the more 
conventional programs of analysis. 

A body of group data has been collected which 


appears reasonably accurate and sufficiently com- 
plete to merit the initiation of a scientific study of 
the effect of single variable analysis upon it. 
These data are the measurements of nineteen 
physical characteristics of boys and girls between 
the ages of four and fifteen. These children are 
from sixteen selected states and the District of 
Columbia. In addition to the physical data, other 
pertinent information has been recorded which 
make them desirable for the proposed study. 

The data were collected from 1937-39 by the 
Department of Agriculture through its Textiles 
and Clothing Division in the Bureau of Home Eco- 
nomics. Conclusions from the results of the pro- 
ject were to be used by persons and firms inter- 
ested in pattern and garment construction. They 
were reported in Miscellaneous Bulletin 366 of the 
Department of Agriculture, entitled Body Meas- 
urements of American Boys and Girls. 

For the purposes of the Bulletin, the data were 
analyzed by acceptable statistical techniques, and 
these results are alsoreported by the Department 
in the Bulletin. Thesewere used to devise a pro- 
posed system of sizes (pp. 41-49). It is, there- 
fore, presumed that the sizes of children’s cloth~ 
ing manufactured since the publication of the Bul - 
letin have been based upon these data. 

All nineteen physical measures have been sum- 
marized by age, state of residence, community 
size, birthplace of parents, and socio-economic 
status ofthe father. They are reported separately 
for girls and boys. 


Validity and Conclusion 


The under taking was carefully planned, effi- 
ciently carried out, and meticulously checked for 
validity of results. The measurements were de- 
vised by a staff of competent anthropomometrists 
and the statistical analyses were made under the 


* This study was financed by the Educational Research Fund of the University of Delaware. 


** Consultant, Dr. Stuart A. Courtis, Professor Emeritus of Education, University of Michigan. 
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direction of competent government statisticians. 
The results reported included: means, standard 
deviations, testsof significance, partial and mul- 
tiple correlations, bivariate distributions with 
test of normality, coefficients of variation, coef- 
ficients of correlation and regressions of weight 
on stature. The competence of the measurers 
and the accuracy of the measurements were de- 
termined by a special investigation. 

The study is an excellent example of a survey 
of trends. The Bulletin! , however, did not deal 
with the data on a single variable basis. Surely 
such data, collected by an agency of the United 
States Government to be usedin commercial ven- 
tures, should provide an excellent base from which 
to initiate a comparative single variable study. 


Purpose 


fhe purpose of the present investigation is to 
be achieved by studying the effect of each of the 
variables, and the interrelationships among sev- 
eral variables, upon bodily dimensions. If such 
effects can be demonstrated in unambiguous terms 
there would appear to be little doubt but that the 
single variable methods could be used with confi- 
dence in other situations usually considered less 
objective. 


A Preliminary Investigation 


Even though the data seem ideally suited to a 
single variable study, it appeared prudent first to 
undertake a ‘‘pilot study’’ to determine first-hand 
the likelihood of success ofa study of large groups 
of individuals representing many st ates and dif- 
ferent backgrounds. This pilot study is, there- 
fore planned as a test of the value of both single 
variable method and the usefulness ofthe data, as 
well as a means for devising the most efficient 
plan for carrying out the larger study should it 
prove to be warranted, 

The pilot study will attempt to apply both the 
law of the single variable and personalized statis- 
tics to a limited section of the total data and to 
contrast the results with those obtained by mass 
Statistics. Both objectives will be described in 
some detail. 


The Law of the Single Variable 


The law of the single variable was first form- 
ulated by May Ayers Burgess in 1921. Monroe 
and Englehart stated in 1936 (20), ‘‘It seems rea- 
sonable that recognition of the law of the single 
variable might lead to significant refinements in 


measuring human abilities and traits.’’ (p. 181) 

The Law of the Single Variable as used inthis 
study is: A specific effect may be ascribed with 
certainty to a given factor as cause only when the 
effects of all other factors have been eliminated, 
or their effects allowed for in terms of their pre- 
viously determined laws of action. 

The major flaw seen in the data in the bulletin 
issued by the Department of Agriculture is that 
the application of mass statistics to the data ap- 
pear to have concealed the effect of many of the 
variables. Fisher states: ‘‘Groupingin effect re- 
places the actual data by fictitious data placed 
arbitrarily at the central values of the groups, ev- 
idently a very coarse grouping might be very mis- 
leading. ’’ (16:52). 

This study will try to remedy that defect by 
scrupulous adherance to the law of the single var- 
iable. The effect of each variable will be analyzed 
as independently of others as possible when deal- 
ing with the data. In conducting the investigation 
of this project every attempt will be made to pro- 
ceed on the following operational principles: 


1. Accept the single variable principle as a basis 
of analysis insofar as possible. 

2. Investigate all unresolved data for additional 
factors. 

3. When more than one means of description is 
available, choose the one which describes a 
specific observable phenomenon rather than 
one based upon logical deductions from obser- 
vation, 

4. When two means of description seem equally 
specific, choose the one which appears most 
simple. 

5. Use mass methods of analysis only after as 
many variables as possible have been account- 
ed for. 


Philosophy of the Investigation 


Acceptance of principle 1 asa basis for opera- 
tion means in this study that whenone attempts to 
determine the relationship between one variable 
quantity, A, anda second variable quantity, B, 
the single variable principle having been applied 
perfectly to each, the relation of Ato Binthe 
pairs of measurements of the two factors will be 
found to be identical in value in every case. 

The single variable principle is thus both a 
guide to absolute truth under the given conditions 
and an indicator of the degree to which it is being 
achieved. When perfect accuracy is not achieved, 
it is an indication that further variables must be 
removed from the quantities before they will be 


1. Throughout this study, ‘‘the Bulletin’ refers exclusively to Miscellaneous Bulletin No. 366, Body 
Measurements of American Boys and Girls for Garment and Pattern Construction, Textiles and Cloth- 


ing Division, Bureau of Home Economics (Washington, D.C.: U.S. Dept. of Agriculture, July 1941). 
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suitable for such comparison. 

When the application of principles 2, 3,4, do not 
result in perfect consistency in results, princi- 
ple 5 will be applied, but not before that point. 
The investigators are aware of the fact that a per- 
fect single variable comparison is not humanly 
possible to achieve. Their aim, however, is to 
reach as close an approximationto absolute truth 
as is possible 


Availability and Securing of Data 


Numerous texts and articles on ‘‘Human De- 
velopment”? suggest that effects attributable to 
socio-economic status are measurable (2, 15,17, 
18). Olson (20:255) goes as far as to state that one 
investigating differences in achievement would be 
naive if he did not consider socio-economic sta- 
tus as a cause for such differences. Since most 
educational studies do not take socio-economic 
status into account, the desire to study its effects 
grew. 

The data inthe Bulletinseemed admirably suit- 
ed to such a study. Several letters were written 
and calls made to see if the data were available. 
Finally, a visit was made to the Department of 
Agriculture to make arrangements for use of the 
data for this investigation. The inquiries were 
referred to Dr. Batchelder, Director of the Cloth- 
ing and Housing Division of the Agriculture Re- 
search Service who, in consultation with others 
in authority, generously gave permission to have 
the Service Bureau Corporation duplicate for us 
the IBM punch cards upon which the data were 
recorded. 

The cards of all the children measured were 
ordered. The cards for the girls, however, were 
in use and copies could not be obtained. The Bul- 
letin indicated that the data on 76, 744 boys had 
been recorded: 61,653 of native parentage and 
15,091 of foreign or mixed parentage. The study 
that the Department made to check the accuracy 
of their data resulted in the rejectionof all cases 
demonstrably inaccurate or incomplete (Bulletin, 
p. 22). These operations reduced the number of 
records from the total of 147,088 to approximate- 
ly 133,000. Eventually, the cards of 69,393 boys 
were received from the Service Bureau Corpora- 
tion. 


Defects 


The code sheet accompanying the cards indi- 
cated that all data described in the Bulletin were 
on the cards received. When the cards were run 
at the University of Delaware allthe items checked 
were actually on the cards. Twoitems, however, 
proved to be general rather than specific as ex- 
pected. These relatedto birthplace of the parents 
and to socio-economic status and will be discussed 
specifically when dealing with these variables. 
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In attempting to determine whether the specif- 
ic information as to birth of parents and socio- 
economic status could be obtained, several more 
calls and another visit to Washington were made. 
It was found that only one of the three original 
working schedules were stored in a warehouse in 
Arlington, Virginia. Their information from the 
other two had been gener alized on Work Sheet I 
and the original sheets themselves destroyed. 
Consequently, the study as planned could not be 
carried out as completely as expected. 


Children Measured 


The states and the number of children meas- 
ured in each as given on page 2 of the Bulletin 
were: 

. Alabama 

. California 

Colorado 

District of Columbia 

Illinois 

Iowa 

Kansas 

Maryland 

Michigan 

. Minnesota 

. Nebraska 

. Ohio 

. Pennsylvania 
Tennessee 

. Texas 

. Utah 

. Virginia 
Total 


California and Tennessee Selected 
for Pilot Study 


In view of the great differences in climatic and 
industrial conditions in the states, it was decided 
to limit the pilot study tot wo states only. Cali- 
fornia and Tennessee were selected. 

The reason for this selection was that the bodily 
dimensions of height and weight inthem was found 
to differ most widely (Bulletin, Table 63, p. 123). 


Specific Procedures 


Cards Sorted Into Packs 


Before any tabulations were made, the 70,000 
cards for boys were sortedinto packs by variables 
until groups were secured, each of which in itself 
was homogeneous with respect to all variables ex- 
cept socio-economic status. The following are 
the variables by which the cards were sorted: 

First variable—Sex. The cards obtained were 
all of one sex, male. Number of cards, 69,393. 
The exact number of the cards were not counted 
in the first three divisions. The number given 
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here was computed from the Bulletin and is rea- 
sonably correct. These numbers are presented 
only as illustrative of the method and its results. 

Second variable—State of residence. The cards 
were next sorted by states of birth of the children. 
California and Tennessee were retained as ex- 
plained above. The two packs of cards so obtained 
numbered 10,569: California, 5002; Tennessee, 
5567. 

Third variable— Birthplace of parents. A fur- 
ther selection was made from each of these two 
packs. The birthplace of both the father and 
mother were recorded by country rather than by 
state as were the children, i.e., all parents born 
in the United States were giventhe code number 1. 
The cards of those boys whose parents were born 
in the United States were selected. This sorting 
reduced the number inthe two packs to 7982 cards: 
California, 3778; Tennessee 4204. 

Fourth variable—Community size. The cards 
of all the boys who were living in either a rural- 
farm or a rural-non-farm com munity were next 
eliminated by sorting from each pack and re- 
served. The two packs were now homogeneous in 
that allcame from acommunity of 2500 or larger. 
Total select cases 4065: California 1730; Tennes- 
see 2335. These quantities as well as subsequent 
ones are exact figures from the IBM counter. 

Fifth variable—Socio-economic status. Al- 
though the Bulletin indicated that socio-economic 
status was divided into at least five categories, 
the cards were actually grouped by the Department 
of Agriculture into only three. This was not ev- 
ident from reading either the sample working 
schedule published inthe Bulletin or the code 
sheet from which the cards were punched. Pro- 
fessional, semi-professional and skilled workers 
were grouped under socio-economic group A. 
Semi-skilled and unskilled laborers were grouped 
under socio-economic group B. Any father from 
either category who had received relief was to be 
listed as socio-economic group C. The Depart- 
ment of Agriculture did not use the data listed 
under socio-economic groupC. Therefore, our 
records contain only those irom A and B. 

An effort was made to obtain the specific job 
classification for each parent. This was recorded 
originally on working schedule [land it, like other 
data on that schedule, had been condensed and 
transferred to working schedule I and then de- 
stroyed. 

No cards were eliminated by sorting at this 
time so that the total number remaining is still 
4065 but they are nowinfour packs; California A, 
890, California B, 840; Tennessee A, 1212, Ten- 
nessee B, 1123. Each of these packs is homo- 
geneous in itself with respect to each of the pre- 
vious variables and socio-economic status. 

Sixth variable—Age. The decision was made 
to reduce the range of the age groups as much as 
possible. The Bulletingrouped children by years. 


That is, a child who was fifteen days over fifty- 
nine months of age was listed as being five years 
old as were all children who were no older than 
fourteen days more than seventy-one months of 
age. The cards in this present study were sorted 
into half-year groups, the basic age plus or minus 
three months. That is, a five-year-old would be 
one who was not younger than fifty-eight months 
nor older than sixty-three months of age. Those 
as old as sixty-four but no more than sixty-nine 
months were placed in the five-and-a-half year 
group. This sorting produced ninety-two packs 
of cards each representing ahalf-year age group. 
These were twenty-three groups from four years 
to fifteen years in each of thetwo socio-economic 
groups for each of the two states. 

The heights and weights of each individual of 
the ninety-two packs were printed. 


Illustration of Packs 


By the way of illustration, the individual meas- 
urements from one of the ninety-two packs are 
shown in Table I. These data are for the five- 
year-old boys from a Tennessee city, both of 
whose parents were born inthis country and whose 
father is categorized as socio-economic group B. 
There aretwenty-four childreninthisgroup. The 
names of the children are represented by a code 
number from 1-24 (first column). Columns 2, 4, 
and 6 show the measurements of age, height, and 
weight arranged in order of magnitude. Since the 
measurements are inthe order of magnitude, col- 
umns 3 and 5 identify the individual. The boy 
who is youngest in age (no. 1) is not the shortest 
in height. There are thirteen boys shorter than 
he. In order to trace individual relationships be- 
tween age, height and weight, the code identifying 
the individuals is placed in each column. Boy 15 
is the shortest in height while Boy 6 is the lightest 
in weight. 

Individual variations similar to these occur in 
all ninety-two packs. 

The table is arranged to show how the mid- 
scores, which are used in making comparisons 
with the means inthe Bulletin, are obtained. Means 
and sigmas are alsofound. Mid-scores are a 
specific observable fact whereas means are logi- 
cal deductions from many observable facts (oper- 
ating principle 3, p. 194). 


Contrast Between Conventional and 


Single Variable Methods 


The mean derivedfrom the unsorted data would 
reveal only the trend of the measurements. In this 
table (Table I) where every individual’s personal 
scores are shown, it may seem confusing to at- 
tempt to draw any conclusions from the data, but 
when it is remembered that the simplicity of the 
means which are derived from these data sacri- 
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TABLE I 


ILLUSTRATIONS OF THE RECORDS OF MEASUREMENT OF INDIVIDUAL BOYS 
IN ONE OF THE 92 HOMOGENEOUS GROUPS, TENNESSEE, SOCIO-ECONOMIC 
STATUS, GROUP B, AGE 5.0 YEARS 


Code Height in Code Weight in 
Number Pounds 


99 

99 
100 
100 
102 
102 
102 
103 
103 
103 
10 
105 
107 
107 
108 
108 
108 
110 
112 
114 
11, 
115 
115 


Dw OW nH 


wor 


Mid-Value 3 60 13 35 Z 107 


Coefficient of 185 185 16% 
Dispers on 


Mean 


Standard Deviation 


Coefficient of Variation 


4 
198 
{ 
Code Number Months N 
+) 55 32 15 “= 
2 GR 10 33 23 4 
5 56 22 34 16 ‘ 4 
19 35 17 
iti 
9 59 36 10 
10 é 3 21 
at 60 3 | 
é 12 38 22 
isha 13 60 17 39 20 am 
é 39 3 
1! 61 40 | 
16 61 yl 19 
A 61 18 
4 L 4. 
21 63 45 5 
22 63 | 2h 
23 63 5 LS 1h 
60.25 38.38 106.29 
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fice the identification of the variations it is de- 
sired to study, such detail is necessary. So far 
as means and mid-scores are concerned, to the 
degree that the distribution of the scores is sym- 
metrical, the means and the mid-scores are 
identical. But to the degree that the distributions 
are irregular, the trend revealed by the means 
conceals the distorting factors. This fact will be 
made evident many times in the discussion which 
follows. 


The Statistics Used in This Study 


Also in accordance with Principle 3, page 194 
of this report, range (high - low + one) will be 
used instead of standarddeviation as the measure 
of dispersion. In addition, a new measure, coef- 
ficient of dispersion (range divided by mid-score) 
is used in place of coefficient of variation. The 
values for these three measures for this group 
are given at the bottom of Table I. 

The reader should note that it is the conclu- 
sions from these measures which will be com- 
pared with the conclusionsfrom the Bulletin. For 
instance, on page 92 of the Bulletin, the heights 
of 296 ten-year-old boys is given as 140. 80 cen- 
timeters, but these 296 boys are of all types so 
that the mean conceals the effects of the differ- 
ences in place of residence, parentage, commun- 
ity size and socio-economic status. The standard 
deviation in the Bulletin is 7.13 centimeters, but 
in Table I it is 4.38 centimeters. In the present 
study the mid-score for boys of ten years of age 
from California of American-born parents who 
live in an urban area and are in socio-economic 
group A is 139centimeters. While the mid-score 
from the single variable group differs only 1.8 
centimeters from the mean of the 296 boys, the 
range differs from the standard deviation by al- 
most 31 centimeters (7.13—38.0). From the point 
of view of this study the extent of the dispersions 
in the groupsare concealed by the standard devi- 
ations, but this very dispersion may be the effect 
of socio-economic status. Whether it is or not 
will be revealed by comparisons with those of all 
the groups homogeneous with this one in all ways 
except socio-economic status. These compari- 
sons will be made using the coefficients of dis- 
persion (range mid-score). It should be noted in 
Table I that the coefficients of dispersion vary 
markedly: 10, 43, and 16. Such differences in- 
dicate that variables other than those so far rec- 
ognized are operating. 


A Single Variable Relationship 


To illustrate a single variable determination 
of relationship the coefficients of dispersion for 
age were computed (Table II). The amount of dis- 
persion is fixed at six months by definition of the 
age group, whilethe mid-score for age increases 


from group to group. Consequently, the coe ffi- 
cient of dispersion for age steadily declines ina 
systematic manner as shown in Figure B (see 
top of next page). The reason why the coefficient 
of dispersion for ages 4.0 and 15.0 differ from 
the pattern is that these groups are not complete. 
There were no measures of children recorded by 
the Department of Agriculture who were younger 
than 48 months. This age group therefore had a 
range of only four months. The 15.0 group con- 
sisted of only two children with a range of only 
three months. Figure Bis, therefore, not only 
an excellent example ofthe type of consistent pat- 
tern which indicates the achievement of a single 
variable relationship, but it is also an excellent 
example of a methodof identification of causes of 
deviation from a single variable relationship. 


Appearance of Data After Sorting 


and Comparison 


The mid-scores for each age from each of the 
two socio-economic groups (A and B) from both 
California and Tennessee were found and record- 
ed (Table Il). 

It was our original hypothesis thai the data at 
this point would permita single variable compar- 
ison of the effect of socio-economic status on both 
height and weight in both states. Inspection of 
these data indicate that the trends in heights tend 
to favor the California boys in socio-economic 
group A. These comparisons can be most clear- 
ly seen in examining the ratios of A to B (Table 
IV). The mid-ratio for height in California is 
1,01 + .045 and for height in Tennessee is 1.02 + 
.092. The mid-ratio for weight in California is 
1.02 and for Tennessee is 1.06 + . 176. 

Since, however, this is a single variable study 
the acceptance of trends is not permissable until 
the search for all other possible variables has 
been exhausted. The differences in height on the 
average are less thantwo percent. Then, too, 
there are reversals. The weights appear to dif- 
fer by a greater margin but this is less than six 
percent. These relationships are far from achiev- 
ing the required consistency of Figure B. This 
is proof that other variables are functioning. 


Coefficient of Dispersion 


It mist be remembered that the range is used 
as a measure of dispersion to insure that varia- 
tions would be revealed. Standard deviation or 
variance are considered better measures of dis- 
persion by those who wish to eliminate the effect 
of variation due to non-typical cases. However, 
the coefficients of dispersion are used purposely 
in this study to determine whether or not more 
variables are operating than those originally per- 
ceived. Please note that range is defined as H - 
L+ 1 (Table V). In mass statistics the conven- 
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TABLE II 


COEFFICIENTS OF DISPERSION IN A SINGLE VARIABLE 
RE LATIONSHIP 


Range Coefficient 
of Dispersion 
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TABLE IT 


MID HEIGHTS AND MID WEIGHTS OF BOYS BY AGE, STATE, 
SOCIO-ECONOMIC STATUS A AND B 
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TABLE IV 


RATIOS MID-MEASURES OF SOCIO-ECONOMIC GROUP A TO B, C/T 


Ht. 
1.019 
29906 
1.0660 
1.0090 
1.008¢ 
1.008) 
1.0083 1.0392 
1.0000 1.0000 
1.0078 
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1.0284 946 0143 
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1.0000 35 
1.0133 yy) 1.0136 
1.9131 .9892 1.013) 
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9759 .9588 
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Mid Ratio 1.01 +.045 1.02 + .103 1.02 +.092 1.06 +.176 


TABLE V 
RANGE OF SOCIO-ECONOMIC GROUPS A AND B IN HEIGHT AND WEIGHT 


an 


Ui 


AWS 


. 
FL 
Ww OVI 


II AAAI 


Ww 


201 
= 
California Tennessee 
age Wt. Age 
; 110270 
1.0000 5.0 
1.0752 56! 
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1.0727 8.5 
1.0714 9.0 

1.0476 10.0 
1.0442 11.0 
1.0000 11.5 1a 
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FIGURE B 


COEFFICIENTS OF DISPERSION IN A SINGLE VARIABLE 
RELATIONSHIP 


© 
4 

0 70 


tional index of dispersionisthe coefficient of var- 
iation which is the standard deviation divided by 
the mean. Inthis study, range divided by mid- 
measurement is used (Table VI). This measure 
has been termed coefficient of dispersion to dif- 
ferentiate it from coefficient of variation. The 
analysis of trends by group comparison proves 
that even after careful sorting into ninety-two 
homogeneous groups interms of the foregoing six 
variables, the comparison of trends from each of 
the ninety-two groups confirms very exactly the 
data published inthe Bulletin (Table 66, p. 129). 
Up to this point, therefore, neither method can 
be considered superior except that the single var- 
iable method directs attention to factors that other- 
wise are likely to go unnoticed. 


Size of Group as a Heretofore 
Unrecognized Variable 


One variable that might be effecting the data is 
size of the groups. It was noted when sorting the 
cards that there were wide variations in the num- 
ber of cases in each ofthe ninety-two groups (Ta- 
ble VII). It appears obvious that the size of the 
group must effect the dispersion of the distribu- 
tion once a question about relation of size to dis- 
persion is raised when the distributions are 
drawn. 

By way of illustration, a sample of 100 cases 
(Figure C) is randomly selected from a distribu- 
tion of 150 cases (Distribution A). Distribution B 
would be expected to have the same central tend- 
ency and dispersion as did Aandas would the re- 
maining cases making up Distribution C (law of 
large numbers). These distributions are obvious- 
ly different in one characteristic: The ratio be- 
tween the altitude and the base line has been altered 
This relationship can be maintained only if the 
dispersion and, therefore, the dispersion index is 
reduced. The degree to which the shape of the 


distribution effects its characteristics should be 
studied. 


Supplementary Investigation 


To control variations in size, a sample of 
forty-five individuals was taken from the Harvard 
Growth Data. Since these data are longitudinal 
in character, the size of the group at each age 
remains constant at forty-five. This sample is 
homogeneous with the A socio-economic group in 
our study: all boys, all from one state, all from 
one city, all from Northern European parentage, 
and with the same socio-economic status and age 
except that age groups are by years instead of by 
half-years (Table VIII). Note that coefficients of 
dispersion for the various ages are considerably 
less variable than those of the previous table be- 
cause of the consistency in the size of groups. 
There is still considerable variation, however. 
In terms of our single variabletheory this means 
that still another variable previously unrecognized 
is operating. 


Cyclic Maturation: A Variable 


The new factor appears to be variation caused 
by differences incyclic maturation, Since the ex- 
istence of cyclic maturation is still a matter of 
controversy for some researchers, a represent- 
ative bibliography of research establishing cyclic 
maturation is appended marked with an asterisk. 
The length of this bibliography could be greatly 
extended. 

By way of illustration, the curve of the growth 
of an individual boy was drawn (Figure D). He is 
the mid-individual at age seven (case 1020from 
Table VIII) and is taken asthe standard child. All 
other measurements are comparedtohis. Please 
note his pattern compared with that of a rapidly 
growing boy (case 3111) and aslowly growing boy 
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TABLE VI 


COEFFICIENTS OF DISPERSION OF MID-HEIGHTS AND MID- 
WEIGHTS OF THE 92 HOMOGENEOUS GROUPS 


TABLE VII 


DISTRIBUTION OF THE NUMBER OF CASES IN EACH OF 
THE 92 HOMOGENEOUS GROUPS 
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TABLE VIII 


HARVARD GROWTH STUDY HEIGHTS OF FORTY-FIVE 
SELECTED INDIVIDUALS 


Ages 
Case No. 
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(case 1774). The beginning-of-the-cycle change 
is clearly evident in both the upper and lower 
curves. The rapidly growing boy’s height accel- 
erates at ten years of age and begins to level off 
at twelve years. The slowly growing boy does not 
begin to accelerate until twelve years and then 
begins to level off by thirteen. The mid-individ- 
ual has not begun to level off at fourteen years. 
Note, also, the changing ratios of the measure- 
ments of each of the boys to the mid-boy given at 
ages eight, ten, twelve and fourteen. The de- 
crease inratio of Case 1774 indicates only that 
his growth has been less rapid up to that point 
than has that of the mid-boy. 


Consistency of Growth Patterns 


The ratios of the heights of each of the other 
forty-four individuals to the mid - individual are 
given in Table IX. The consistency with which 
the patterns of these boys parallel the mid-boy is 


noteworthy. One of the most striking of these is . 


that of the forty- fifth boy. The differences be- 
tween each boy’s ratio and the mid or standard 
boy from one year to the next have been comput- 
ed and distributed (Table X) so that a picture can 
be obtained of the relationship of the height- 
growth pattern of these boys to each other. 

Of the 315 possible comparisons, thirty-four 
or over 10% show no difference whatsoever. An 
additional 113 comparisons (47%) range from zero 
to plus or minus five-tenths of one percent. A 
range of variation no greater thanone percent in- 
cludes sixty-seven percent of the cases. Sucha 
variation at eleven years of age represents a 
change of up to fourteen millimeters or approxi- 
mately one-half of an inch. There are, however, 
variations up to as much as six percent. Approx- 
imately seventeen percent of the ratios vary as 
much as two percent of their magnitude. The 
largest individual variations begin at twelve years 
of age or about the time that the cycles begin to 
break. A summary ofthe median differences 
taken from Table X is shown (Figure E) beneath 
the coefficients of dispersion taken from Table 
VIII. This summary indicates that the relation- 
ship between them begins to change at eleven years 
of age. The fact that eleven is the approximate 
age of the onset of adolescence for early matur- 
ing boys indicates that the cycle of maturation is 
a variable. The cycle of maturation, although a 
well-known phenomenon, has iieretofore been un- 
recognized as a variable. 

In order to see this from still another perspec- 
tive, the three-cycle exponential equation was 
computed (Figure D). It describes the growth of 
the mid-individual almost exactly. The single ex- 
ception isthe last point. The error here of 
twenty-six millimeters accounts for almost the 
entire difference between the meanand median er- 
ror for the twelve points of the curve. 


Isochrons (Naperian loglogs to the base of e and 
converted to remove negative numbers) are used 
to make the computations easier. 

Note that three rather than two cycles are re- 
quired and that the increase in rate of growth of 
the mid-boy during the third cycle is unusually 
great. 

The ratio of 100 is used to describe the mid- 
boy at all points. The fact that almost all other 
ratios decrease suggests that the mid-boy’s growth 
has speeded up and they therefore appear not to 
be growing as rapidly as he. The equation con- 
firms this. Thechoice of this boy as a mid-child 
was not an ideal one from more than one point of 
view. Standard children should be selected who 
are representative of each of the important vari- 
ables. Until they are, however, selection of the 
mid-child of the distribution for the standard 
suits our purposes adequately. 

The fact that the Harvard Growth Data are long- 
itudinal makes it possible to correct for matura- 
tion muchinthe same way that altitude is correct- 
ed when dealing with air pressure. Although it 
may be possible to account for maturation in 
cross-sectional data such as that collected by the 
Department of Agriculture it could not be done 
within the scope of this study. 


An Attempt to Control Size 


Previous discussion has shown that when size 
is held constant the dispersion decreases, There- 
fore a further attempt was made to determine the 
effect of group size using the Department of Ag- 
riculture data. 

A card was made for eachof the forty-six com- 
parisons of socio-economic group A and B giving 
the size of group, as well as the mid-values and 
ranges of both heights and weights. These forty- 
six cards were then paired by age and state of 
residence. The pairs were then arranged in or- 
der of size of group and distributed by the differ- 
ences in size (Table XI). It can be seen from this 
comparison that as the differences in size between 
the groups being compared increase, the range 
tends to increase also. Within the limits of the 
number of cases, the trend tends tobe 1.01. It 
is probable, therefore, that if it were possible to 
bring the size of the group under exact control 
that there would be no difference attributable to 
socio-economic status. 


Conclusions and Recommendations 


Conclusion as to Effect of Socio- 


economic Status 


The effort to determine the effect of socio- 
economic status on height and weight with the De- 
partment of Agriculture data is, in the last anal- 
ysis, impossible in this study for two reasons: 
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TABLE X 


DISTRIBUTIONS BY AGE OF INDIVIDUAL DIFFERENCES IN STATUS INDICIES 
FROM THE INDICES OF THE MID INDIVIDUAL TAKEN AS STANDARD (100) 
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FIGURE E 


RELATIONSHIP BETWEEN MEDIAN DIFFERENCES IN STATUS INDICES AND 
COEFFICIENTS OF DISPERSION FROM TABLE 
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TABLE XI 


DISTRIBUTIONS OF THE SOCIO-ECONOMIC RATIO A TO B IN HEIGHT BY 
DIFFERENCES IN THE SIZE OF THE GROUP FROM WHICH THE RATIOS 
WERE DERIVED 
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TABLE XII 


MEANS AND THEIR RATIOS OF SOCIO-ECONOMIC 
GROUP A to B 


CALIFORNIA 


Ht.B I Ratio 
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130.25 1.0207 
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145.84 1.0068 
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156.86 1.0151 
163.05 1.0272 
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1, Ideal sampling methods could not always be 
followed in the collection of the data (Bulletin, 
p. 3). The selection depended upon more than sta- 
tistical considerations. That is, the factors op- 
erating prevented a representative sampling. 
This fact is born out by the variability of the co- 
efficients of dispersion. 

2. The socio-economic classes are grouped 
which tends to destroy their effect. 


Comparison of Results of This Study with 
Those Obtained by Department of Agriculture 


The ratios of height measurements A to B ob- 
tained from the group data in the Bulletin (Table 
63, p. 123) were calculated (Table XII). The find- 
ings of the single variable method here also agree 
very closely withthe conventional method in which 
no attention is paid to the operation of variables 
inthe results. Thus, the single variable method 
can be considered no less adequate or meaningful. 
The single variable method in addition has pro- 
vided 1) a muchless complex procedure, 2) twice 
as many comparisons for additional corroboration 
of results between the two states, and 3) a means 
for determining what variables are causing the 
differences. 


A Further Supplementary Study 


The supplementary study made with the Har- 
vard Growth Data indicates that a further study is 
feasible with a minimum of time and expense. 
This study can be made with two groups alike in 
size and maturation in addition to the variables 
dealt with inthis study. The groups will differ 
only in socio-economic status. The Harvard 
Growth Data although thoroughly collected and re- 
ported represent only a small sampling within a 
Single state. 


Avenues for Further Investigation 
es urthe! g 


The observed differences in the Bulletin in 
terms of socio-economic status and interms of 
norms or standards are imperfect because of the 
possible effect of many other variables for which 
evidence is already in existence. In considering 
these variables it appears profitable to begin with 
those which certainly effect the relation of the 
means from state to state and probably effect al- 
so the specific determination of socio-economic 
status. 

In available geographic references it is shown 
that Tennessee is onthe average 1000 feet higher 
than is California. In terms of the general trend 
of wind and clouds, California is exposed to moist 
air blowing across it from the Pacific while Ten- 
nessee is an inland state. California has on the 
average considerably less precipitation and sev- 
eral hundred hours of sunshine per year more 
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than does Tennessee. The effect of these differ- 
ences may be appearing in the data. The single 
variable method gives promise of identifying any 
such effects providing, of course, that the basic 
data are an accurate representation of reality. 

At least three other variables of generally ac- 
knowledged importance come to mind: 1) The av- 
erage salary and average food consumption are 
very different in these states. 2) A sampling of 
the original working schedules collected by the 
Department of Agriculture shows that in Tennes- 
see both parents of over eighty percent of the chil- 
dren were born in that state while in California 
less than ten percent of the children had parents, 
both of whom were born in that state. 3) Ethnic 
stock could also be acontributing factor to differ- 
ences in bodily dimensions. 

When socio-economic groups A and B from 
California are compared with the corresponding 
groups from Tennessee, the California results 
are always shown to be superior—probably from 
the effects of factors just listed, but possibly 
these very factors may have an effect upon socio- 
economic status. It is beyond the scope of this 
study to investigate the effect of such variables. 


Summary 


1. The single variable method is an effective 
way of disclosing previously unrecognized vari- 
ables, and so far as the data permits, of deter- 
mining the relationship between them. 

2. The single variable method is simpler, yet 
it achieves similar results to those secured by 
complex mass statistical analyses. 

3. The coefficient of dispersionis a useful sta- 
tistic for the purpose of discovering variables. 

4. It is feasible to substitute observations of 
facts for logical deductions from mass data. 

5. Group size and cycleof maturation are var- 
iables which may effect any mass study involving 
measurements of children in which they are not 
controlled. 

6. A generalization supported bythe activity of 
this study is that the single variable principle is 
both a guide to absolute truth under the given con- 
ditions and an indication of the degree to which it 
is being obtained. 

7. The use of the single variable technique in 
this study shows that it is not too much to expect 
that with satisfactory care taken in the collection 
of data, the discovery of law in the life sciences 
is feasible. 


Recom mendations 


The specific goal of the pilot study was to de- 
termine the likelihood of success of the proposed 
study of variables. The basic data from the De- 
partment of Agriculture is judged to be inadequate 
to determine the effects involved as had been 
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hoped and for the reasons shown. Therefore, it 
is recommended that the further use of these data 
for single variable studies not be attempted. 

It is further recommended that the Harvard 
Growth Data be used for a single variable study 
of the effect of socio-economic status within a 
single state and that a study similar to the pres- 
ent one be made. The data on bodily dimensions 
and mental development are available on campus. 
The expense would therefore be relatively minor. 

The findings from such a study should, among 
other things, enable the planning of afurther study 
which could result in the development of nation- 
wide norms in physical, mental, social and edu- 
cational development. 
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PRESSURE ON POINT AND BARREL 
OF A WRITING INSTRUMENT’ 


VIRGIL E. HERRICK 
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THE PRESENT study is a further extension of 
investigations of pressure phenomena in hand- 
writing conducted by members of a Committee for 
Research in Basic Skills at the University of Wis- 
consin. Two previous investigations reported by 
Harris and Rarick (1, 2) were limited to the study 
of pressure applied to the point of a writing in- 
strument. The studies were concerned with the 
methodology of examining point pressure phenom- 
ena and the relationship between point pressure 
and legibility in handwriting. 

The previous Wisconsin investigators were 
limited to the study of pressure on point because, 
as Harris and Rarick (1) have pointed out, no sat- 
isfactory method of mesuring pressure exerted 
upon the barrel of a writing instrument had been 
devised. The problem of adequately measuring 
pressure exerted upon the point of a writing in- 
strument was, however, solved by recording 
pressure through the use of a platen and strain 
guages coupled with a vacuum tube amplifier and 
a recording oscilliograph. Itappeared thata 
comparable technique might be employed in mea- 
suring pressure on barrel if the appropriate in- 
strumentation were available. 

Consequently, a grip pressure transducer pen 
was developed by the Parker PenCompany for 
experimental purposes. The development of the 
transducer pen made possible 1) the study of 
pressure applied to the barrel as well as tothe 
point of a writing instrument and 2) the examina- 
tion of possible interrelationships between point 
and barrel pressure. 

The primary purpose of this study was to ex- 
amine barrel and point pressure phenomena in an 
attempt to determine what relationships and pres- 
sure patterns appear to exist. 

Specifically, answers to three questions were 
sought. 1) What is the relationship between pres- 
sure applied to the point and pressure applied to 


* Footnotes will be found at the end of the article. 


the barrel of a writing instrument? 2) What in- 
ter-finger barrel pressure patterns can be differ- 
entiated for individuals? 3) Will barrel pressure 
patterns tend to be different for adults and for 
children? Logically, it might be presumed that 
light point pressure would go with light barrel 
pressure; that an individual’s index finger, middle 
finger, and thumb would exert about equal pres- 
sure on barrel; or that handwriting becomes a 
more personalized act as a child matures, and, 
consequently, more variable fora group of adults. 
Empirical answers to the questions were sought. 


Method 


Population and design. —In order to determine 
whether pressure patterns tend to differ as fa- 
miliarity with the handwriting act increases, 
Ss were chosen from three educational levels: 
grade four, grade six, and college. The choice 
of these three levels was based upon the following 
assumptions. Childreningrade four are, in 
most schools, still in the transitional period be- 
tween manuscript and cursive writing; they are in 
the early stages of establishing their cursive 
writing habits and skills. By grade six, the 
children are skilled in cursive writing and apt to 
be writing as well as, or better than, they will 
write at any period. College students have had 
ten years or more experience with cursive writ- 
ing; their writing habits are well established. 

Subjects were run in blocks of ten, with five 
males and five females ineachblock. Two blocks 
of ten Ss were run from each grade level. The 
college Ss were upper-class undergraduates and 
graduate students enrolled in education courses 
at the University of Wisconsin. They were cho- 
sen at random and askedto participate inthe 
study. Ss from grades four and six were students in 
the laboratory school. They were chosen at ran- 
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dom. Data from four sixth-grade Ss had to be 
discarded due to malfunction of the apparatus, 
Consequently, 20 college students, 20 fourth 
graders, and 16 sixth graders participated in the 
study. 

Instrumentation. —Three basic instruments 
were employed in the study: a specially con- 
structed table equipped with a pressure Sensing 
platen, an 8-channel GME polygraph, and the grip 
pressure transducer pen. The S was unable to 
watch the recording of pressure since the poly- 
graph was turned away from him, yet E was able 
to observe S’s performance and make adjustments 
when necessary. 

The table and pressure sensing platen were 
used in the previous Wisconsin studies and have 
been described by Harris and Rarick (1). Brief- 
ly, it is a standard height table with a pressure 
sensing platen mounted flush with the surface in 
a rotating disk, which permits placement of the 
platen at a comfortable writing angle for each S. 
The platen rests upon four strain guages which 
measure change in force exerted upon the platen. 

For the present study, the crucial instrument 
was the grip pressure transducer pen. Develop- 
ment of the pen made the study of finger pressure 
upon the barrel of a writing instrument through 
the use of electronic equipment feasible. The 
advantages of measuring pressure phenomena 
through the use of such equip ment over devices 
formerly used were discussed by Harris and 
Rarick (1). The pen, the only one of its kind, 
was developed for the Committee for Research in 
Basic Skills by the Experimental Process Lab of 
the Parker Pen Company, Janesville, Wisconsin. 

The transducer pen, like the platen, employs 
strain guages to measure pressure. With the 
pen, pressure exerted by each of three fingers— 
thumb, middle, and index— to segments of the 
barrel of the instrument can be measured. Fig- 
ure 1 is a photograph of the transducer pen and 
the connector plugs. Physical specifications for 
the pen are given in Table I. 

The tapered plastic shell is held tightly at the 
rear, ona Shoulder of the brass rod structure, 
It fits in contact with the raised ring on the seg- 
ments near the forward end, slightly pre loading 
the segments. It also carries a replaceable ball 
point. The shell is slit, over the segment slits, 
in the tapered section to increase its compliance. 

Electrically, two SR-44a-18 strain guages are 
mounted on each segment beam. These guages 
are active, in extension, comprising two arms of 
a bridge on each beam. Six additional similar 
guages are contained ina case mounted onthe 
rear end of the structure. These guages com- 
prise the inactive arms of the bridges. There- 
fore, there is a complete bridge, internally con- 
nected, on each segment beam. Four leadsof 
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each bridge (two input-two output) are brought out 
to a four-pin plug. 

The vacuum tube amplifier and recording os- 
cillograph used in the earlier Wisconsin studies 
were replaced in the present study by a Gilson 
Medical Electronics 8-channel polygraph with two 
strain guage carrier units.4 The strain guage 
carrier units were used in recording pressure 
applied to the platenandto the barrel of the 
transducer pen. Sincejust two strain guage car- 
rier units were available, one was used to record 
point pressure at all times while the other re- 
corded thumb, index finger, and middle finger 
pressure for each S. 

Pressure records produced by the polygraph 
were on Standard EEG paper. The record of one 
S is shown in Figure 2. In the illustration, pres- 
sure exerted upon the barrelot the transducer pen 
by the S’s index finger was simultaneously record 
ed with pressure applied to the platen by the point 
of the pen. The upper ink line shows variation in 
point pressure and the lower line shows variation 
in index finger pressure. Greater point pressure 
causes deviations down from the base, whereas 
greater finger pressure causes deviations up from 
the base. 

The instrument was carefully calibrated for the 
platen and for each finger seg ment of the trans- 
ducer pen. This was done by placing standard 
100, 200, 300, 400, and 500 gram weights on the 
appropriate pressure points and noting the magni- 
tude of the deviation from the base line caused by 
the several weights. This made it possible sub- 
sequently to convert centimeters of deviation 
from base into grams of pressure applied to the 
various segments. 

Task.— The S was simply asked to write the 
standard sentence used in the previous Wisconsin 
Studies: ‘*The quick brown fox jumps over the 
lazy dog.’’ This was shortened to ‘*The brown fox 
jumps’’ for the fourth grade and sixth grade Ss. 
Since exploratory studies had shown that the Ss 
pressure pattern was stabilized by the second or 
third write-through, eachS wrote the standard 
sentence three times in each sequence. 

It was necessary to have each S write through 
three sequences: one sequence for each ofthe 
three fingers. As stated above, since only two 
strain gauge carrier units were available, point 
pressure plus one finger pressure were recorded 
on any one Sequence. Tochange fingers, E mere- 
ly had to change the connector plugs joining the 
transducer pen and the polygraph and balance the 
polygraph. Thus, it was possible for most Ss to 
complete the task in about ten minutes. 

The sequence followedwitheachS can be brief- 
ly described. The S was shown the instruments 
and questions were answered. He was made com- 
fortable in the adjustable chair at the table, and 
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Polygraph Pressure Record of a Typical Subject. 
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the platen was rotated tosuithim as he wrote his 
name. The standard sentence was typedon a card 
and he was told simply to copy it in cursive style 
and to write it whenever E said ‘‘OK, write.’’ He 
was cautioned to keep his fingers on the proper 
segments of the transducer pen barrel and E 
checked this as he wrote. Between sequences, 
while E changed connections and balanced the 
polygraph, S was told to relax. 

Analysis of the pressure records.-—— Harris 
and Rarick (2) showed that the word ‘‘jumps”’ in 
the standard sentence has a force variation ratio 
highly correlated with the force variation ratio for 
the entire sentence (about .9). For this reason, 
the absolute pressure and force variation were 
determined for ‘‘jumps”’ in the third write-through 
in each sequence for each S. The procedure for 
determining absolute pressure and force variation 
is described below. 

It was pointed out that the instrument was cal- 
ibrated to permit conversion of deviation from 
base in the pressure record into grams of pres- 
sure. Figure 2 demonstrates the variability of 
point and grip pressure applied by a typical S. It 
was, therefore, necessary todevelop a procedure 
for establishing an absolute pressure level. The 
procedure that appeared to work satisfactorily 
was a Simple one. The greatest deviation from 
base in the criterion word was measured incenti- 
meters; this was also done for the least deviation. 
The two distances were then summed and divided 
by two. Whena line was drawn parallel to the 
base at the resultant average distances, in most 
cases that line had equal areasabove and below 
it. This is illustrated in Figure 3. In instances 
where there was disparity in areas above and be- 
low the average line, the line was adjusted up or 
down to correct the disparity. The distance be- 
tween the base and the average line could then be 
converted to absolute, or average, pressure in 
grams for the criterion word. 

The procedure for determiningforce variation 
is Similar, but not identical, to that employed by 
Harris and Rarick (1, 2). In the present study, 
the length of the line of the pressure record (See 
Figure 2) was simply divided by the length of the 
base line of the criterion wordto get the force 
variation ratio. This simplified method appeared 
to result in an adequate estimate of force varia- 
tion. 


It has been stated that the primary purpose of 
the present study was to examine barrel and point 
pressure phenomena in anattempt to determine 
what relationships and pressure patterns appear 
to exist. Essentially, then, the study was explor- 
atory. A major focus was upon the methodology 
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of examining grip pressure phe nomena in hand- 
writing while remaining within the general frame- 
work of the previous Wisconsin studies. The 
methodology section of this paper reports the E’s 
resolution of a number of problems. 

A second major focus was upon the examina- 
tion of patterns and relationships that would fa- 
cilitate the identification of pertinent variables 
for further study. Answers to three questions 
were sought in this connection. 1)What is the 
relationship betwwen pressure applied to the 
point and pressure applied to the barrel of a writ- 
ing instrument? 2) Whatinter-finger barrel 
pressure patterns can be differentiated for indi- 
viduals? 3) Will barrel pressure patterns tend to 
be different for adults andfor children. These 
questions are examined inthe lightof the present 
data. 

Due to the exploratory focus of this study and 
to the nature of the data, emphasis is placed upon 
the reporting of findings for individual Ss as well 
as upon tendencies exhibited by groups. There 
is no attempt to demonstrate statistical signifi- 
cance of group tendencies for two reasons: 1) for 
the most part, the size of groups identified was 
small and, more important, 2) what constitutes 
an actual behavioral difference in grip pressure 
is not known—it would be fruitless to claim sta- 
titistical significance where be hav ioral signifi- 
cance is not clear. 

Inter-finger pressure patterns.— Table Il 
shows 1) the absolute pressure (in hundreds of 
grams) applied by each of three fingers—thumb 
(T), index (I) and middle (M)—to the barrel of 
the transducer pen; 2) the absolute pressure ap- 
plied to the point of the pen(the mean of the three 
measures obtained); and 3) the force variation of 
each of the three fingers and the point. Force 
variation was determined by dividing the length of 
the polygraph pressure record for the criterion 
word by the length of the corresponding base line. 
Thus, the larger the force variation ratio, the 
greater the variability of the pressure applied by 
the S. 

Subjects are grouped by finger pressure pat- 
tern. For example, TI M is a finger pressure 
pattern: the greatest absolute pressure is exerted 
by the thumb, with the index and middle fingers 
ranking second and third inabsolute pressure ap- 
plied. Examination of Table II provides an an- 
swer to the question: What inter-finger barrel 
pressure patterns can be differentiated for indi- 
viduals? Six patterns were demonstrated: TI M, 
TMI, ITM, MIT,IMT and MTI. This 
includes all possible combinations. Most ofthe 


Ss, however, fell intothree groups: TI M, T MI, 


and I TM. 
In some cases (marked by asterisks in Table 
Il) the absolute pressure was the same for two 
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TABLE I 


SPECIFICATIONS FOR THE GRIP 
PRESSURE TRANSDUCER PEN 


Shape Round 
Length 5-7/8 in. 
Thickness 7/16 in. 


Range of Grip 1/2 in. to 1-1/2 in. from 
point. Median at 3/4 in. 


Center of Gravity |2.60 in. from point 
Weight 30.5 grams 
(Thumb 110° 


Segments (Index 110° 
(Middle 140° 


Greatea 
Average 


| | | 
| | | 


FIGURE 3. Polygraph Record Showing Analysis of the Criterion Word. 
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TABLE ll 


ABSOLUTE PRESSURE AND FORCE VARIATION FOR EACH SUBJECT (GROUPED BY FINGER PRESSURE PATTERN) 


Variation 


Force 


Pressure 
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Grade 4 


*Absolute pressure same for two fingers. 
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fingers. These Ss were grouped with the pattern 
most nearly approximated. Here, of course, the 
reliability of the patterngroup placement is ques- 
tionable. Informal study, however, has shown 
that the larger the inter-finger differences in ab- 
solute pressure, the greater the reliability. This 
underscores the notion that what constitutes a be- 
havioral difference in absolutefinger pressures 
needs to be determined. 

Table Il presents the mean pressure and force 
variation for each finger pressure pattern group 
by grade level. The range of absolute pressures 
is also indicated. 

It appears that one conclusion can be drawn 
with some confidence from Tables II and Ill: in- 
ter-finger barrel pressure patterns can, indeed, 
be demonstrated. There is a marked tendency 
for Ss to fallin the TIM, TMI, andI TM pat- 
terns, but all possible patterns were demonstrat- 
ed. In addition, an implication seems clear. E- 
ven when Ss from a particular pattern only are 
considered, there is great between-S disparity 
between barrel pressure exerted by each of the 
three fingers. It would appear to be illogical, 
then, to sum pressures across fingers to obtain 
a mean barrel pressure for a subject. 

Table IV shows the distribution of Ss to the 
several grip patterns on the basis of grade level 
and sex. With the possible exception ofthe I TM 
pattern, males and females appear to be fairly 
evenly distributed over the variety of grip pat- 
terns. This breakdown by grade level permits 
examination of another of the questions raised: 
Will barrel pressure patterns tend to be different 
for adults and for children? Looking at the ITM 
and the TIM patterns, it appears that there may 
be some tendency for a difference to exist. The 
implication would appear to be that studies should 
not lump Ss from different grade levels together 
without further investigation. 

Point and finger pressure relationships. — 
Table V presents the finger/point pressure ratio, 
by grade level, for the three dominant grip pres- 
sure patterns. The finger/point pressure ratio is 
Simply mean finger pressure divided by mean 
point pressure (see Table Il). Examinationof the 
table suggests an answer to the question: What is 
the relationship between pressure applied to the 
barrel of a writing instrument? It can be seenin 
Table V that 2.1 to 3.8 times the pressure is ex- 
erted by the dominant pressure finger (thumbor 
index) as by the point of the writing instrument; 
pressure exerted by the medium pressure finger 
is 1.2 to 2.3 times that exerted by point; andthe 
low pressure finger exerts 0.8 to 1.5 times the 
pressure exerted by the point. There is little be- 
tween-finger overlap in the finger/point pressure 
ratios; that is, the dominant, medium, and low 
pressure fingers are quite distinctfrom each oth- 


er as far as relationship to point pressure is con- 
cerned. Obviously, however, theactual finger— 
thumb, index, middle—exerting the dominant, 
medium, or low pressure variesfrom pattern to 
pattern. 

Logically, it would seem reasonable that Ss 
who exhibit low grip pressure might exhibit low 
point pressure and that Ss who exhibit high grip 
pressure might exhibit high point pressure. 
Whether this would be demonstrated psychologic- 
ally, however, was not known. Also, ifSs can be 
categorized according to highor low grip (barrel) 
and point pressure, the effect of various combi- 
nations of high and low grip and point pressures 
could profitably be examined by further study. 
Consequently, an attempt was made to categorize 
Ss according to high or low grip and point pres- 
sure. 

Two factors complicated this attempt to cate- 
gorize Ss. 1) Since the pressure exerted by each 
of three fingers is quite different for a particular 
S, each of the three fingers must be cons idered 
in examining grip pressure. 2) A referent must 
be selected to determine what constitutes high and 
what constitutes low grip and point pressures. 
These factors were considered in the categoriza- 
tions shown in Table VI; a rationale for the cate- 
gorizations follows. 

The mean point and finger pressures for each 
particular grade level-finger pressure pattern 
(see Table III) were taken as the referent points. 
Thus, whena S’s finger or point pressure was 
above the group mean, this was taken to denote 
high pressure; finger or point pressure below the 
group mean was taken to denote low pressure. 
Table VI shows how each S was rated for high (+) 
or low (-) pressure applied by each individual fin- 
ger and by the point ofthe pen. Thus, if a S 
rated a plus for each finger and a plus for point, 
he was categorized as H (high grip pressure and 
high point pressure). Likewise, ifa S rateda 
minus for each finger and a minus for point, he 
was categorized as L (low grip pressure and low 
point pressure). 

Some Ss were categorized as H* or L* (with an 
asterisk); in these cases a clear-cut high or low 
categorization was marred by the deviation of one 
finger from an otherwise consistent pressure lev- 
el. A few Ss were categorized X. In these cases 
there was not a consistent pointand grip pressure 
level; rather, there was consistently high (or low) 
finger pressure opposed to low ( or high) point 
pressure. Only Ss exhibiting the three most com- 
mon finger pressure patterns (TMI, TIM, IT 
M) were categorized; the I T M Ss in grades four 
and six were dropped because of only oneS in 
grade six and the left-handers in grade four. 

Table VII presents a summary of the categori- 
zations shown in Table VI. Of a total of 45Ss 
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TABLE IV 


GRADE LeVEL AND SEX OF SUBJECTS BY GRIP PATTERN 


TM 


(L) Both Ss were left handed, 


TABLE V 


GRIP/POINT PRESSURE RATIO FOR EACH GRADE LEVEL BY PATTERN 


tas 
T I 
T/Pt I/Pt 


2.1 1.8 
2.8 1.6 
2.6 1.9 
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considered, 35 were classifiedas H, L, or X. 
The remaining ten did not clearly fit into any of 
the categories as they are defined here. There 
does not appear to be any striking overall sex 
difference. On the other hand, grade four fe- 
males appear to have a disproportionate number 
of Ss in the L classification, and grade six fe- 
males for some reason appear not to have been 
classifiable at all. Two conclusions seem rea- 
sonable: 1) a substantial number of Ss can clear- 
ly be classified by the procedure outlined; and 2) 
in general, high point pressure goes with high 
grip pressure and low point pressure goes with 
low grip pressure—but there are exceptions. 

Force variation. ~—Harrisand Rarick (1) found 
that force variation was more closely related to 
legibility and speed in handwriting than was ab- 
solute point pressure. Inthe presentstudy, force 
variation was examined inrelationto finger pres- 
sure pattern, grade level, andabsolute pressure. 
Only in the latter case did the re appear to be an 
orderly relationship. Table VIII demonstrates 
this relationship between force variation and fin- 
ger pressure. The inter-finger rankings by ab- 
solute pressure and by force variation for pres- 
sure patterns within grade levels are identical. 

It is true, of course, thatthe higher the abso- 
lute pressure, the greater is the possibility for 
variation (magnitude of deviation from base, or 
zero, pressure). On this basis, the demonstrat- 
ed results— the greater the absolute finger pres- 
sure, the greater the force variation for that fin- 
ger— might be anticipated. Yet, it is reasonable 
to point out that the finger exerting the dominant 
pressure may be the ‘‘steering’’finger in the 
handwriting act, and, consequently, exhibit the 
greatest force variation due to push - pull move- 
ments. Identification of a “‘steering’’ finger 
within each finger pressure pattern could prove 
to be the critical factor in any future demonstra- 
tion of relationships between finger pressure pat- 
tern and, say, legibility in handwriting. 

Conclusions and implications. — The results of 
the present study warrant several conclusions 
which, in turn, have implications for the design 
and execution of further studies of point and grip 
pressure in handwriting. 

1. The fundamental conclusion to be drawn 
from the study as a whole is that finger pressure 
as well as point pressure can, indeed, be mea- 
sured through the use of electronic instrumenta- 
tion. The grip transducer pen makes feasible the 
study of barrel pressure applied by the individual 
fingers of a single S without unduly disrupting the 
normal handwriting act. 

2. There is great between-S variability in fin- 
ger pressure patterns exhibited; all possible 
combinations of thumb, middle, and index finger 
were demonstrated. There is, however, a mark- 


ed tendency for Ss to fall inthe TI M, T M1, and 
I T M patterns. 

3. When the Ss within the most common fin- 
ger pressure pattern groups are considered, 
there appears to be a) a tendency toward a grade 
level differential in theI T M and T MI patterns; 
and b) no sex difference within patterns. The 
pattern differential for different grade levels 
should be examined further. The differential 
could be due to differences in early instruction— 
assuming that early patterns persist in adults — 
or to adaptation in grip due to any of a wide vari- 
ety of reasons. In either case, findings would 
have implications for instructional practice. 

4. The inter-finger absolute pressures ex- 
hibited by individual Ss are widely varied. The 
clear implication is that the absolute pressures 
for the three fingers cannot logically be summed 
to determine an absolute barrel pressure; nor 
would any one finger provide an adequate indica- 
tion of barrel pressure exerted by a S. 

5. There is a distinct finger/point pressure 
ratio for each finger whendominant, medium, 
and low pressure fingers are considered in the 
ratios for the three common finger pressure pat- 
tern groups. However, when the actual fingers— 
thumb, middle, or index finger rather thanthe 
dominant, medium, or low pressure finger— are 
considered in the ratios, there is almost absolute 
overlap in the range of finger/point pressure ra- 
tios. It appears, then,to be of little value to ex- 
amine finger-point pressure relationships without 
first having determined finger pressure patterns 
of the Ss being studied. 

6. Even when all three fingers are taken into 
account, a majority of Ss can be class ified ac- 
cording to high or low grip and point pressure. In 
general, high point pressure is acc ompanied by 
high grip pressure and low point pressure is ac- 
companied by low grip pressure; but Ss can be i- 
dentified who exhibit low pointand high grip pres- 
sure or high point and lowgrippressure. Identi- 
fication and study of Ss in the various categories 
could yield interesting and valuable results; for 
example, point and grip pressure could be sys- 
tematically varied in studies of motor control, 
legibility of handwriting, speed of writing, etc. 

7. The greater the pressure applied to barrel 
by a particular finger, the greater the var iation 
in pressure (force variation) applied by that finger 
is likely to be. This findinglends somesupport 
to the notion that the dominant pressure finger 
may also be the ‘‘steering’’ finger in the hand- 
writing act. Yet, the direct relationship is dem- 
onstrated only with group means; there are many 
exceptions exhibited when pressures of individual 
Ss are examined. The true relationship between 
dominant pressure and ‘“‘steering”’ finger might 
be gotten at by direct observation of the idiosyn- 
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cracies of individual grip patterns while the S is 
actually writing. 

The overall conclusion appears to be that while 
handwriting is a highly personalized act, certain 
group tendencies can be identified in pressure 
phenomena. Future research ought to be con- 
cerned both with the idiosyncracies and the com- 
monalities 


Summary 


The present study was an extension of previous 
research in pressure phenomena in handwriting 
reported by Harris and Rarick. While the earlier 
studies were concerned primarily with point pres- 
sure, development of a griptransducer pen by the 
Parker Pen Company made feasible the measure- 
ment of grip pressure applied to the barrel ofa 
writing instrument by electronic means. 

The study was concerned with 1) the methodol- 
ogy of examining grip pressure phenomena, and 
2) the examination of patterns and relationships 
that would facilitate the identification of pertinent 
questions for further study. The study, then, was 
primarily exploratory in orientation. 

Absolute finger and point pressure and force 
variation were reported for the individual Ss 
studied and a number of group tendencies were i- 
dentified. Implications for further study were 
pointed out. 


FOOTNOTES 


Funds for the support of this study were pro- 
vided in part by a grantfromthe Parker Pen 
Company, Janesville, Wisconsin, to the U- 
niversity of Wisconsin, and in part bya 
grant from the U. S. Office of Education. 

The study was conducted while Wayne Otto was 
a research assistant to the Committee for 
Research in Basic Skills—VirgilE. Herrick, 
Chairman; Theodore L. Harris, and G. 
Lawrence Rarick—the University of Wiscon- 
Sin, Madison. 

A technical description may be obtained from 
the Committee for Research in Basic Skills. 
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A STUDY OF RELATIONSHIPS BETWEEN 
CHILD REARING ATTITUDES AND 
MATERNAL BEHAVIOR 


MICHAEL ZUNICH 
Texas Woman’s University, Denton, Texas 


INASMUCH AS the literature is replete with 
studies concerned with the measurement of paren- 
tal attitudes, there is little evidence concerning 
how these attitudes, as measured in the reported 
investigations, are related to the behavior of par- 
ents in interaction with their children. It iscom- 
monly assumed in these studies that measure- 
ments of parental attitudes yield important in- 
sights into existing parent-child relationships. 
The validity of such a concept, however, has not 
been established by empirical investigations. As 
Bell (1) points out, no studies directly concerned 
with the relation between parental attitudes and 
observed behavior of parents in interaction with 
their children have been reported in the literature. 
Such a study may aid psychologists and educators 
in reducing the complexity of problems involved 
in linking parents’ attitudes to their actual behav- 
ior with their children, and may provide informa- 
tion on characteristics of parents which appear to 
affect the behavior of children. 

The purpose of this investigation was to test the 
hypotheses that 1) maternalattitudes toward child 
rearing are significantly related to selected be- 
haviors of mothers, observed in interaction with 
their children; 2) maternal behavior is indepen- 
dent of social class; 3) maternal behavior is in- 
dependent of the sex of the child with whom the 
mother interacts. 


Method 


The subjects were 80 mothers together with 
one of their children. Forty of the mothers were 
classified as lower-classand the other 40 as 
middle-class, according to the McGuire-White (3) 
Index of Social Status (Short Form). 

The 80 mothers meeting the following criteria, 
together with one of their children, served as 
subjects for the investigation: 1) white, 2) Amer- 
ican born, 3) 20-40 years of age, 4) full-time 
homemakers with two or morechildren, and from 
intact families. Approximately one half of the 
mothers selected were observed with a male child 


and one half with a female child. The children 
ranged in age from two years and nine months to 
five years and one month. 

Although more interaction occurs between 
mother and child in the home than in the labora- 
tory, observations of mothers with their children, 
in this study, have been made in the laboratory 
setting in order to provide a control of the dis- 
tracting stimuli present in homes. Itwas believ- 
ed also that the presence of the observer in the 
home, where it would be difficult for him to re- 
main‘ unobtrusive, would influence the child’s be- 
havior to an even greater extent than would an un- 
familiar setting (the laboratory) with his mother 
present. 

The observations of middle-class mothers 
were conducted in the Child Development Labora- 
tory at Texas Woman’s University while the low- 
erclass mothers were observed inthe Child Study 
Laboratory at the Florida State University. Both 
laboratories had facilities for observing each 
mother together with her child through a one-way 
vision mirror and contained 1) various types of 
toys, 2) easel with paint, 3) books, 4) blocks, 5) 
small tables with chairs, and 6) asmall kitchen 
unit consisting of sink, cupboard and stove. 

Each mother-child pair was brought to the lab- 
oratory for one 30-minute period for the child to 
play while his mother stayed inthe room with him. 
During this visit, the mother’s interactionwith 
her child was observed and recorded according to 
categories similar to those developed by Merrill 
(4), Bishop (2), and Schalock (6). 

The symbols, categories, and definitions were: 

(-) Being Uncooperative--e. g. , Mother ignores 
the child’s stimulation. Example: Mother contin- 
ues to read magazine when child addresses her. 

(c) Contacting--e. g. , Mother is in contact with 
the child either verbally or physically. ‘‘Physic- 
ally’’ means sitting or being near the child as he 
plays, even though she says nothing. ‘‘Verbally’’ 
means purely social conversation with the child. 
Example: ‘‘This is a nice doll-house. We’llsee if 
daddy can build one for you like it. ’’ 
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(n) Criticizing--e.g., Mother criticizes, 
blames, or punishes the child. Example: ‘‘Now 
pay attention to what you aredoing. You're pour- 
ing water all over the table. ’’ 

(d) Directing--e.g. , Mother specifically states 
the course of action which she wants the child to 
follow. Example: ‘‘Putthe dollover there on the 
table. want you to close the door now, John- 
ny, not later. ’’ 

(k) Giving Permission--e. g. , Mother consents 
to child's proposed activity. Example: ‘Yes, 
you may use the towel. °’ 

(m) Giving Praise or Affection--e.g., Mother 
praises or gives encouragement tothe child. This 
category also includes expressions of affection 
such as petting or hugging the child. Example: 
‘*That’s a very fine boat you've made. *’ 

(h) Helping--e.g., Mother giyes physical 
help to the child. Example: Mother pounds a nail 
for the child or replaces the mastand the sail be- 
longing to the sailboat. ; 

(i) Interfering--e.g., Mother interferes with 
an activity on the child’s part with the intent of 
stopping it completely. 
my boy--no more of that splashing. ’’‘‘No, John- 
ny, you are not to drink the waterfrom those 
cups. 

(si) Interfering by Structurizing--e.g., Mother 
indicates the undesirability of acertain action 
and/or the consequences of theact if carried out. 
Example: ‘‘You know other boys and girls will 
want to play with those toys and if you mashthem 
together like that they will be spoiled. *’ 

Lending Cooperation--e.g., Mother re- 
sponds to child’s comments, suggestions, or re- 
quests with apparent interest and willingness. 
Example: ‘‘I would love to play house with you. ’’ 

(a) Observing Attentively--e.g., Mother no- 
ticeably directs her attention to the child and/or 
child’s activity by silently watching. Example: 
Mother watches child as the child plays with the 
Stove. 

(p) Playing Interactively--e.g., Mother is 
playing with the child withinthe framework of the 
child’s own conception of play; she plays as though 
She were another child. Example: “‘I’ll be the 
boat repair man and I'll fix the boat. "’ 

(z) Reassuring--e.g. , Comfort or encourage- 
ment is offered by the mother. Example: ‘‘Don’t 
feel too bad. Most children find it difficult to 
work that puzzle the first time. ”’ 

(0) Remaining Out of Contact--e. g. , Mother is 
Sitting apart from the child, andis either reading 
magazines or looking away from the child. Ex- 
ample: Looking out of the window. 

(r) Restricting--e.g. , Mother modifies child’s 
behavior by reducing intensity, speed, manner of 
executing, etc. , but does not stop activity com- 
pletely. Example: ‘‘Don’t splash the water so 
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high. 

(s) Structurizing--e. g. , Mother facilitates ac- 
tivity on the part of the child by methods which 
stimulate independent thinking and relegates the 
responsibility of decision to the child. Example: 
**Do you see something in this room out of which 
you could make a boat?’’ 

(t) Teaching--e.g., Mother gives information 
to the child for the purpose of increasing his 
knowledge. Example: ‘‘This is a duck and thatis 
a swan. Swans have longer, thinner necks than 
do ducks. ’ 


Reliability 


Before observations were made for the purpose 
of data collection, it was necessary to achieve 
relatively high observer agreement with respect 
to the identification of the behavior under inves- 
tigation, and their accurate placement within a 
given time interval. 

Reliability was measured by calculating per- 
centages of agreement between two observers re- 
cording maternal behavior simultaneously during 
thirty-minute periods. Middle- and lower-class 
mothers together with one of their children, who 
were not included in the study, served as subjects 
for establishing reliability. The observers be- 
came familiar with the definition of behavior cat- 
egories, scoring system, and code letters. Cat- 
egories were memorized and agreement reached 
concerning types of behavior defined by each of 
the categories. 

Measures of agreement were obtained by com- 
paring the observations of one observer with ob- 
servations taken independently and simultaneous- 
ly by another observer. These measurements of 
agreement may be obtained by (a) computing the 
percentages of agreement of the observers, or 
(b) correlating total scores obtained by two ob- 
servers in successive periods of observation. 
The correlation method yields a spuriously high 
measure of reliability inthat it measures only to- 
tal agreement and not agreement on identical be- 
havior categories within specific time intervals. 
For this reason, the percentage method has been 
utilized in this study. 

In utilizing a predeterminedsystem of cate- 
gories, it is difficult to determine whether disa- 
greement between simultaneous records isa 
function of placing the recorded observations in 
the appropriate time interval, ora function of dif- 
ference in hearing and seeing in identifying the 
behavior. It is possible for two observers to see 
different interaction occurring at the same time, 
or to miss anevent. This may be due to the po- 
sition of the observers from whichthe interaction 
is viewed, or in recording the be havior (looking 
from the behavior to the stop watch, to the obser- 
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vationa! sheet). Also disagreement may arise 
from differing interpretations of occurring inter- 
action. 

Factors such as the lack of satisfactory beha- 
vior definitions, misinterpretation of occurring 
behavior, and various recording methods of the 
observers are all factors which tend tocreate 
timing errors in the observation. 

When timing errors are operating, the compu- 
tation of observer agreement becomes difficult. 
It is impossible to determine errors or disagree- 
ments by inspection alone. Ifbothobservers have 
recorded the same behavior in adjacent time in- 
tervals, there is no assurance that the apparently 
disagreeing observations do notactually represent 
the same behavior. However, if both observers 
have the same entries in the same time interval, 
one cannot be certain that the agreement is not a 
Spurious result of time differences, e.g., one 
can never be certain that agreeing observations 
do not actually represent different events. The 
only way by which the observation can be checked 
is by sound photography. Since the physical set- 
tings in which observational studies are ordinar- 
ily undertaken preclude the use of necessary e- 
quipment for sound photography and because the 
expense makes such a technique impractical, 
ratings of mother-childinteraction were made 
according to predetermined categories following 
a training period during which two observers 
demonstrated their ability to observe.and record 
reliably. When the observers achieveda compe- 
tency in the recording of the behavior represent- 
ed by agreement of . 80 or higher between inde- 
pendent observations during at least five sessions, 
the collection of data for the project began. 

It was recognized that while the child was un- 
aware that he was being watched, the mother 
might feel keenly the presence of the observer 
and might modify her behavior in such a manner 
as to present a more favorable picture of the in- 
teraction between herself and child than actually 
exists in the home situation. Procedures for 
measuring the effect of the observers’ presence 
on the mother’s behavior are being studied by 
other investigators, but no conclusive evidence 
concerning this influence is currently available. 

The mother was told toimagine the time spent 
in the laboratory as a half-hour in her own home, 
during which she is unoccupied by household duties 
and is free to be in the room where her child is 
playing. She was asked toact as she would if she 
were really in this situation. Questions were an- 
swered by stating that there was no particular 
way that she should act withthe child and that she 
was free to do as she would do at home. Her be- 
havior was rated and recorded under the appro- 
priate category every fiveseconds. The observed 
behavior constituted the measure of the mother’s 


behavior in interaction with her child. 


The Attitude Instrument 


In order to obtain measures of maternal atti- 
tudes, mothers were giventhe PARI developed by 
Schaefer and Bell (5). This measuring instrument 
was selected because it offers a variety of content, 
assesses a wide range of attitudes, andis one up- 
on which information concerning reliability and 
validity is available. 

During the visit to the laboratory, the PARI 
was administered to the mother by the investiga- 
tor after the observation session, while the child, 
absorbed in his play, was supervised by a gradu- 
ate assistant. The administration was by means 
of a structured interview ina room apart from the 
playroom. 

The items utilized in the PARI were those ap- 
pearing in 16 of the 23 subscales. Itwas felt, be- 
cause the PARI measures attitudes toward child 
rearing and family life, that only subscales per- 
taining to child rearing would be used inthis study. 
The remaining seven subscales were concerned 
with attitudes toward family life. 


Results 


Since the observations were made in two dif- 
ferent laboratories, reliability was estabiished for 
each laboratory prior to the collection of data. 
Disagreement most commonly evidenced by the 
observers was due to the placement of observed 
behavior in separate time intervals. This error 
was difficult to correct and most troublesome in 
establishing a satisfactory level of reliability. 

The category reliabilities between the two ob- 
servers expressed in terms of percent of their a- 
greement concerning maternal behavior, based on 
ten 30-minute periods of observation, are pre- 
sented in Table I. The percentages of agreement 
ranged from 81 to 100 percent. 

Table II shows the frequency with which mater- 
nal behaviors in the laboratory appeared in each 
category. The categories of Contacting, Direct- 
ing, Observing Attentively, Remaining Out of Con- 
tact, Structurizing, and Teaching constituted the 
major types of the mothers’ behavior toward their 
their children, while under observation. Although 
some mothers exhibited such be haviors as Being 
Uncooperative, Criticizing, and Helping, these 
behaviors generally had a low frequency of ap- 
pearance. 

Nine of the 17 behavior categories showed a 
significant relationship withsocialclass at the .05 
level or beyond when the median test was employ- 
ed. Middle-class mothers evidenced more Con- 
tacting, Directing, Helping, Interfering by Struc- 
turizing, Observing Attentively, and Playing In- 
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TABLE I 


RE LIABILITIES OF MATERNAL BEHAVIOR CATEGORIES BASED 
ON TEN 30-MINUTE OBSERVATIONS 


Category 


Frequency Percentage of Agreement 
Between Observers 


Being Uncooperative 
Contacting 
Criticizing 
Directing 


Giving Permission 


Giving Praise or Affection 


Helping 

Interfering 

Interfering by Structurizing 
Lending Cooperation 
Observing Attentively 
Playing Interactively 
Reassuring 

Remaining Out of Contact 
Restricting 

Structurizing 


Teaching 


86 


91 


84 


90 
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5 100 
10 96 
18 93 
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4 100 
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TABLE II 


FREQUENCY OF APPEARANCE IN THE LABORATORY 
OF CATEGORIZED MATERNAL BEHAVIOR 


Behavior Category Social Class 
Middle (No. of) Lower (No. of) 
(N = 40) (N = 40) 


Being Uncooperative 6 2 


Contacting 2395** 


Criticizing 

Directing 

Giving Permission 

Giving Praise or Affection 

Helping 

Interfering 

Interfering by Structurizing 

Lending Cooperation 

Observing Attentively 

Playing Interactively 

Reassuring 

Remaining Out of Contact 

Restricting 31 
Structurizing 133 


Teaching 210 


-* Median Test value significant at the . 05 Ievel. 
** Median Test value significant at the .01 level. 
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teractively than did lower-class mothers. How- 
ever, lower-class mothers Remained Out of Con- 
tact more with their children than middle -class 
mothers. In general, the middle-class mothers 
interacted more with their children than did the 
lower-class mothers. 

Behavior categorized as Being Uncooperative, 
Criticizing, Giving Permission, Interfering, In- 
terfering by Structurizing, and Playing Inter- 
actively seldom appeared in the observation of 
lower-class mothers. Giving Praise or Affection 
and Reassuring were entirely lacking inthe ob- 
served behavior of these mothers. 

The significant relationships which appeared 
between the subjects’ attitudes, as measured by 
the PARI, and their observed behavior toward 
their children are presented in Tables Il and IV. 

Of the 544 comparisons made by means of 
Spearman rank correlation coefficients computed 
between frequencies in the 17 maternal behavior 
categories and the 16 attitude subscales, 16 evi- 
denced significant relationships at the .05 level 
or beyond. Relationships are sugges ted by the 
Significant values of the correlation coefficie nts 
between attitude subscales and behavior categor- 
1es: 

seal Behavior Categories 
Contacting, Observ- 
ing Attentively 


Approval of Activity 


Avoidance of Communi- Restricting, Remain- 
cation ing Out of Contact 


Breaking the Will Directing, Restrict- 


ing 


Comradeship and Sharing Helping, Teaching 


Encouraging Verbaliza- Contacting, Helping, 
tion Lending Cooperation 
Equalitarianism Contacting, Helping, 


Teaching 


Inasmuch as one might expect, by chance, to 
observe values which attained significance at the 
. 05 level approximately five times out of 100 when 
no real relationship exists, it would appear that 
interpretation of these statistical relationships 
should be undertaken with caution. 

Middle-class mothers evidenced 12 relation- 
ships between the attitude subscales and behavior 
categories while lower-class mothers only four. 
It is possible that lower-class mothers were shy 
and would not interact more freely with their 
children as compared with middle-class mothers. 
However, it is not unlikely that in the home set- 
ting the middle- and lower-class mothers might 


JOURNAL OF EXPERIMENTAL EDUCATION 


have evidenced more Being Uncooperative, Crit- 
icizing, Interfering, and Restricting behavior, 
for example, than she did in the laboratory set- 
ting because of her desire to appear as a ‘‘good 
mother’’ while being observed by the experimen- 
ter. It is recognized, however, that the lack of 
apparent relationships may, in many instances, 
be a function of the setting in which the observa- 
tions were made. 

The frequencies of the various types of mater- 
nal contacts with sons and daughters are present- 
ed in Tables V and VI. Of the 17 behavior cate- 
gories, only five showed a significant relation- 
ship with the sex of the child atthe .05 level, 
when the median test was employed. 

Two behavior categories showed a significant 
relationship with the sex of the child between the 
middle-class mothers and their children. The 
mothers of daughters evidenced more Contacting 
than did mothers of sons. However, mothers of 
sons showed more Observing Attentively behavior 
than did mothers with daughters. 

Three behavior categories evidenced a signif- 
icant relationship between lower -class mothers 
and their children. The mothers of sons showed 
more Restricting behavior than did mothers with 
daughters. However, the mothers of daughters 
evidenced more Contacting andStructurizing than 
did mothers of sons. 


Discussion 


The lack of statistically significant relation- 
Ships observed between maternalattitudes toward 
children and most of the selected behavior of 
mothers in an unstructured laboratory setting 
suggests several hypotheses, e.g. , the mothers’ 
behavior evidenced ina laboratory setting may 
not have been representative of their behavior un- 
der home conditions. Since the mother knew that 
an observer was present, she may have evidenc- 
ed more socially acceptable behaviors than is us- 
ual in the home situation. 

If the experimenter obtaineda reasonably close 
approximation of customary mother-child rela- 
tionships, however, the findings suggest that ma- 
ternal behavior cannot be predicted from an an- 
alysis of maternal attitudes toward children. Lf 
the mothers displayed a more socially acceptable 
type of interaction withthe child inthe laboratory 
than is habitual in the home, it could not be as- 
certained whether such behavior played a predom- 
inant role in their relationship or whether it was 
merely conditioned by the presence of the obser- 
ver. 

Since the middle-class mothers interacted 
more with their children, the lower-class moth- 
ers may have exhibited shyness or reticence ina 
totally unfamiliar situation. This is suggested by 
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TABLE Il 


CORRELATION VALUES BETWEEN MATERNAL ATTITUDE SCORES AND 
OBSERVED BEHAVIOR RATINGS OF MIDDLE-CLASS MOTHERS 


Attitude Subscales Behavior Categories 
Contacting Directing Helping Observing Remaining Teaching 
Attentively Out of Contact 


Approval of Activity ‘ . 46* 
Avoidance 0 Communication 

Breaking the Will 

Comradeship and Sharing . 32* 
Encouraging Verbalization ‘ . 36* 


Equalitarianism ‘i . 36* 


* Significant at . 05 level. ** Significant at the .01 level. 


TABLE IV 


CORRELATION VALUES BETWEEN MATERNAL ATTITUDE SCORES AND 
OBSERVED BEHAVIOR RATINGS OF LOWER-CLASS MOTHERS 


Attitude Subscales Behavior Categories 
Directing Lending Cooperation Restricting 


Avoidance of Communication . 34* . 46** 
Breaking the Will . 34* . 46** 


Encouraging Verbalization . 36* 


* Significant at .05 level ** Significant at .01 level. 
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TABLE V 


FREQUENCY OF MATERNAL CONTACTS OF MIDDLE-CLASS 
MOTHERS WITH SONS AND DAUGHTERS 


Behavior Categories Mothers’ Interaction with 


Sons Daughters 


Being Uncooperative 
Contacting 

Criticizing 

Directing 

Giving Permission 

Giving Praise or Affection 
Helping 

Interfering 

Interfering by Structurizing 
Lending Cooperation 
Observing Attentively 
Playing Interactively 
Reassuring 


Remaining Out of Contact 


Restricting 19 


Structurizing 61 


Teaching 93 


* Median Test value significant at the . 05 level. 
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TABLE VI 


FREQUENCY OF MATERNAL CONTACTS OF LOWER-CLASS 
MOTHERS WITH SONS AND DAUGHTERS 


Behavior Categories Mothers’ Interaction with 
Daughters 


Being Uncooperative 
Contacting 

Criticizing 

Directing 

Giving Permission 

Giving Praise or Affection 
Helping 

Interfering 

Interfering by Structurizing 
Lending Cooperation 
Observing Attentively 
Playing Interactively 
Reassuring 


Remaining Out of Contact 


Restricting 


Structurizing 


Teaching 


* Median Test value significant at the .05 level. 
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the low frequency of both positive and negative 
behaviors, e.g. , Being Uncooperative, Criticiz- 
ing, Directing, Giving Praise or Affection, Help- 
ing, Interfering, Interfering by Structurizing, 
Lending Cooperation, Playing Interactively, Re- 
assuring. Restricting, Structurizing, and Teach- 
ing. Schalock (6) states that a mother and child 
spend a large proportion of the time in Non-At- 
tendance and that the interaction which occurs 
most frequently on the part of the mother is At- 
tendant Observation, Statement of Condition or 
Action, Seeking Impersonal Information, Offer- 
ing Verbal Information, Directing, and Joint Par- 
ticipation in Activity. In the present study, these 
behaviors make up approximately 80 percent of 
the lower-class mother’s interaction and 90 per- 
cent of the middle-class mother’s interaction. 

It would be logical to assume that middle-class 
mothers who had children enrolled innursery 
school would have a tendency toevidence less 
shyness or reticence andwould interact more 
freely with their children than would mothers 
whose children did not attend nursery school, 
since mothers of nursery school children are ex- 
posed to a parent education program aimed toward 
increasing understanding of children and improv- 
ing parent-child communication. 

The data in the present study suggest several 
hypotheses worthy of further investigation: 

In guiding their children, lower-class mothers 
less frequently than middle-class mothers: 

(a) impose techniques of suggesting, teaching, 
and helping in their interaction with their 
children. 

(b) interact with their children. 

In guiding their children, lower-class mot ers 

more frequently than middle-class mothers: 

(a) evidence more structurizing behavior with 
girls than with boys. 

(b) are more restrictive with boys than with 
girls. 

Both middle-class and lower-class mothers 

more often approve than disapprove: 

(a) comradship sharing between pare ntsand 
their children. 

(b) loyalty to parents. 

(c) encouraging children to verbalize about 
their feelings without fear of reprimand. 

(d) equalitarianism between parents and child- 
ren. 

Although it is apparent that there are limita- 
tions inherent in the type of observational metho- 
dology as described in the study reported, e.g., 
length of time required to trainobservers, the 
effect of the observer onthe interaction of the 
subjects, such a method has several advantages 
when compared to others which are frequently u- 
tilized in studies of family interaction. Studits 
which have employed such techniques as rating 
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scales, questionnaires, andinterviews have 
placed, in the investigator’s opinion, undue reli- 
ance upon the respondents’ evaluation of the kind 
of interaction occurring within the family and 
have failed to obtain the kind of precise informa- 
tion which direct observation yields. Thus, the 
literature is replete with studies of relationships 
which are based upon subjective judgments of in- 
dividuals who, it is generally recognized, not in- 
frequently yield a less Self-incriminating mea- 
sure than would have been obtained by a trained, 
objective observer. 

The advantage of recording behavior at the 
moment of occurrence in terms of yielding pre- 
cise statements is obvious, yet relatively few 
studies have been undertaken us ing members of 
the same family in which their behavior has been 
rated according to predetermined categories and 
rated at the time of occurrence. Admittedly, 
such a technique is expensive interms of the time 
required for the data collection. However, until 
such studies are undertaken inorder to determine 
the behaviors employed by family members in 
their interaction with others, many of the conclu- 
sions of investigators of family behavior who have 
made use of the traditional questionnaire, rating 
scale, and interview, must be considered tenta- 
tive. 


Summary 


This investigation sought to test the hypothesis 
that 1) maternal attitudes towardchildrenare sig- 
nificantly related to selected behaviors of moth- 
ers, observed in interaction with their children; 
2) maternal behavior is independent of social 
class; and 3) maternal behavior is independent of 
the sex of the child with whom the mother inter- 
acts. 

The categories of Contacting, Directing, Ob- 
serving Attentively, Remaining Out of Contact, 
Structurizing, and Teaching constituted the major 
types of the mothers’ behavior toward their child- 
ren, while under observation. Middle-class 
mothers evidenced more Contacting, Directing, 
Helping, Interfering by Structurizing, Observing 
Attentively, and PlayingInteractively than did 
lower-class mothers. Lower-class mothers Re- 
mained Out of Contact more with their children 
than did middle-class mothers. Ingeneral, the 
middle-class mothers interacted more with their 
children than did lower-class mothers. 

Of the 544 comparisons made by means of 
Spearman rank correlation coefficients computed 
between frequencies in the 17 maternal behavior 
categories and the 16 attitude subscales, 16 evi- 
denced significant relationships at the .05 level 
or beyond. Middle-class mothers evidenced 
twelve relationships between the attitude subscales 


a 
240 
a 
os A 
» 
| 
7. 
q 
in, 


and behavior categories while lower-class moth- 
ers only four. 

Of the 17 behavior categories, only five showed 
a significant relationship with the sex of the child 
at the .05 level when the median test was applied 
between frequencies of maternalcontacts with 
sons and daughters. 
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THE DEVELOPMENT OF A FIRST GRADE 
ADJUSTMENT SCALE 


GENE R. MEDINNUS 
San Jose State College 
San Jose, California 


THE PURPOSE of the present paper is to de- 
scribe the development of a rating scale designed 
to assess the young child’s adjustment in first 
grade. Although several elementary school be- 
havior rating scales are available (1,2), none 
applies specifically to the child’s adjustment to 
the demands ofthe educational regime in the first 
grade. 

The development of the present scale was dic- 
tated by the requirements of a larger study deal- 
ing with readiness for first grade and first-grade 
adjustment. The investigation was a short-term 
longitudinal one in whicha group of five-year-olds 
were studied throughout the year prior to their 
entrance intofirst grade. The group was followed 
into the first grade where data related to achieve- 
ment and adjustment were collected. Since one 
of the purposes of the study was to establish re- 
lationships between the skills, abilities, and atti- 
tudes which the child brings to the first-grade 
situation and the classroom teacher’s evaluation 
of his overall adjustment and achievement in the 
first grade, some criterion measure of adjustment 
upon which the subjects could be rated was neces- 
sary. In addition, such a scale would seem de- 
sirable in view of the im portance and concern 
which both parents and educators attach to the 
child’s ability to adjust to the initial experience 
of formal schooling. W hile little information is 
available in the research literature concerning 
the relation between early school adjustment 
and adjustment in later school years, there are 
indications of at least a moderate degree of con- 
sistency in individuals’ adjustment over varying 
time periods. 


Procedure 
Method 
The following procedure was employed in the 
constructionofthe scale. Twenty-five first-grade 


teachers of alarge metropolitan school system 
were interviewed individually concerning the fac- 


tors related to a child’s adjustment in grade one. 
The years of classroom experience of the teach- 
ers interviewed ranged from three to thirty-nine 
with a medianof approximately fifteenyears. The 
teachers were asked to mention specific traits, 
abilities, and items of behavior which, in their 
opinions, characterize or describe good adjust- 
ment and poor adjustment in the firstgrade. The 
data pertaining to good adjustment and poor ad- 
justment were itemized separately. Each item 
was tabulated and its frequency of mention record- 
ed. A preliminary grouping was made in those 
instances inwhichthe trait names or behavior ad- 
jectives were overlapping or relatively synony- 
mous; for example, ‘‘reliable’’ and ‘‘dependabie’’ 
were grouped together. The characteristics list- 
ed for good and poor adjustment were then exam- 
ined for parallel items which seemed to define 
opposite ends of asingle continuum. It was inter- 
esting to note that for a majority of the behavior 
items mentioned for good adjustment, comparable 
characteristics were listed to describe poor ad- 
justment. The parallel items for which there was 
at least a minimum level of consensus were placed 
on a five-point scale with ‘‘3’’ representing the 
midpoint, or rating of the ‘‘average’’ child, and 
**1’’ and ‘‘5’”’ describing poor and good adjustment, 
respectively. Brief descriptive phrases, taken 
largely from the teacher interviews, were pro- 
vided for the endpoints. The items were grouped 
into five major areas: I. Physical Status and Mo- 
tor Behavior, II. Social Behavior, III. Emotional 
Behavior, IV. Intellectual Abilities and Behavior, 
and V. Adjustment toClassroom Membership and 
Requirements. The adjustment scale together 
with the directions for rating appear below. To 
conserve space, only the end points, ‘‘1’’ and ‘‘5’’, 
are listed. In the scale manual itself each scale 
item is diagrammed on a horizontal line with ‘‘1’’ 
and ‘‘5’’ appear ing at opposite ends of the line, 
and the numbers ‘‘2’’, ‘*3’’, and ‘‘4’’ equaily 
spacedalongthe line. Separate rating sheets are 
provided, with spaces opposite each trait for the 
appropriate number. 


*This research was completed under the sponsorship of the Elizabeth McCormick Memorial Fund of 
Chicago. 
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FIRST-GRADE ADJUSTMENT SCALE 
Directions for Rating: 


Please read carefully the descriptive phrases 
which appear at either end of each trait scale. 
These phrases define the traits and are to be con- 
sidered as anchor points. It should be noted that 
in every case the left end describes the positive 
or desirable aspect of a trait while the opposite 
is true of the right end. Each trait should be 
thought of, then, as existing on a continuum from 
positive to negative. The center of each scale, 
**3"", indicates the position inwhichthe ‘‘average’’ 
child would be placed with regard to a trait. 

In making your decision concerning the rating 
to be given, freely com pare the child with other 
children of his age levelona particular dimension. 
Consider only one trait at atime. In this way a 
generally favorable or unfavorable impressior 
which you may hold of a child will not influence 
your objective rating of him on each scale. Al- 
though occasionally you may feel that the child is 
best described by a point lying between two num- 
bers, please select one of the numbers. 

After selecting one number as a rating, write 
that number on the separate blank provided oppo- 
site the appropriate item number. Please do not 
write on the rating scale itself. 


I. Physical Status and Motor Behavior 


Physical condition and health 

1 - Weak physical system; poor health; tires 
easily 

5 - Excellent physical condition; healthy 


Physical coordination (gross muscle coordi- 
nation) 

1 - Poor physical coordination; awkward 

5 - Excellent physical coordination; agile 


Muscular control (fine muscle coordination) 

1 - Poor muscular cont rol—as in drawing, 
coloring 

5 - Excellent muscular control—e.g., in 
holding crayon, chalk 


Ability to dress self 

1 - Unable to dress self 

5 - Very capable of dressing self; can tie 
shoestrings 


II. Social Behavior 
Leadership 
1 - Is lacking in leadership qualities 


5 - Possesses good leadership qualities 


Relationship with other children 
1- Doen’t get along well with other chil- 


dren; quarrels; fights; bullies; has few 
playmates 

5 - Gets along well with other children; has 
many playmates; is well liked 


Friendliness to other children 

1 - Unfriendly to other children; hostile 

5 - Shows open friendliness to other chil- 
dren 


. Sympathy 


1 - Unsympathetic; indifferent 
5 - Sympathetic to others’ problems; com- 
passionate 


. Consideration for others 


1 - Inconsiderate; self-centered 
5 - Considerate; thinks of others; respects 
abilities and opinions of others 


. Sense of fair play 


1 - Lacks a sense of fair play 
5 - Strong sense of fair play; abides by peer 
group rules and requirements 


. Willingness to share 


1 - Unwilling to share; hasn’t learned to 
share 
5 - Always willing to share 


. Willingness to take turns 


1 - Unwilling to take turns; impatient in 
waiting 

5 - Always willing to take turns; waits pa- 
tiently for a turn 


Ability to play in a large group 

1 - Doesn’t know how or is unable to play in 
a large group 

5 - Is able to play in a large group 


. Defensiveness 


1 - Defensiveness—every little iit demands 
a full battle 

5 - Doesn’t have to fight back if pushed or 
hit; able to accept taunts 


. Self-assertiveness 


1 - Takes a back seat; passive; can be led 
5 - Sticks up for self; doesn’t let others run 
over him 


. Outgoingness 


1 - Shy; bashful; timid; initiates few contacts 
with other children 

5 - Outgoing; initiates many contacts with 
other children 


Tendency to tattle 
1 - Frequently tattles on other children 
5 - Is not a tattle-tale 
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. Social independence 

1 - Socially dependent; disturbs other chil- 
dren; handles, touches them; pokes 
others 

5 - Socially independent and self-sufficient; 
doesn’t touch or feel other children 


I. Emotional Behavior 


. Happiness, cheerfulness 
1 - Unhappy, gloomy disposition; whiny; 


pouts 
5 - Happy, cheerful 


. Reaction to praise and criticism 

1 - Resents correction or criticism; over- 
reacts to praise 

5 - Takes praise and criticism in stride 


. Fears and anxieties 
1 - Has many fears and anxieties 
5 - Free of fears and anxieties 


. Flexibility 

1 - Inflexible-gets upset over a change in 
the pattern of activities 

5 - Flexible—if doesn’t get own way, can 
modify behavior; doesn’t get upset over 
a change in routine 

. Reaction to failure 

1 - Unableto face failure; reacts to failure 
with discouragement and irritability 

5 - Courageous, perseveres in face of fail- 
ure 

. Emotional maturity 

1 - Immature, cries easily; easily upset; 
lacks self-control; babyish 

5 - Emotionally mature; stable; possesses 
self-control 


. Degree of tension 
1 - Tense; nervous 
5 - Relaxed 


. Initial adjustment to school situation 

1 - Initial fear of school; took a long time to 
adjust to the school situation 

5 - Adjusted readily to school; inapprehen- 
sive of school situation 


. Sense of humor 


1 - Lacks a sense of humor 
5 - Possesses an excellent sense of humor 


. Self-confidence 


1 - Lacks self-confidence 
5 - Self-confident; self-assured 


IV. Intellectual Abilities and Behavior 


. Language development 


245 


1 - Immature language development; unable 
to express self adequately; poor vocab- 
ulary 

5 - Mature language development; able to 
talk insimple, accurate sentences, large 
vocabulary for age level 


. Creativity, originality 


1 - Few original ideas; unimaginative 
5 - Very creative; much originality, excel- 
lent imagination 


. Background knowledge and information 


1- Possesses little or inadequate back- 
ground information 

5 - Possesses much background knowledge 
and information 


. Curiosity 


1 - Little curiosity; fails to explore, inves- 
tigate 
5 - Is keenly curious 


. Evaluation of own abilities and achievement 


1 - Incorrect view of ability; either over- or 
under-estimates ability 

5 - Realizes owncapacities and is satisfied; 
able to evaluate own achievement 


. Eagerness to learn 


1 - Lacksdrive; no spark; lacks initiative to 
learn 

5 - Eager to learn; drive; initiative to work 
out own ideas 


. Speed of comprehension 


1 - Slow in understanding new ideas and new 
material 

5 - Catches ontothings quickly; grasps ideas 
without difficulty 


. Adjustment to Classroom Membership and 
Requirements 


. Ability to listen 


1 - Inattentive; dreamer; in aworld of his 
own 
5 - Is a good listener; gives rapt attention 


. Cooperativeness 


1 - Uncooperative; hinders group activities 
5 - Cooperates well in organized group ac- 
tivities and functions 


. Ability to follow directions 


1 - Doesn’t follow directions 
5 - Follows directions well 


Use of extra time 
1- Poor use of extra time; wastes time 
5 - Uses extra time well; never lacks for 
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something to do; always busy 


Acceptance of school rules 

1 - Doesn’t follow rules; resents them 

5 - Accepts andobeys school rules and reg- 
ulations 


Ability to work independently 
1 - Can’t work independently 
5 - Independent; can work independently 


Attention span 
1 - Short attention span 
5 - Excellent attention span 


Interest in classroom activities 
1 - No interest in school nor its activities 
5 - Great interest in classroom activities 


Distractibility 

1 - Restless; can’t settle down; needs very 
varied activities 

5 - Able to work quietly for an adequate per- 
iod of time without becoming restless 


. Contributions to group 

1 - Contributes little meaningful infor mation 
to group discussions 

5 - Makes worthwhile contributions to group 
discussions 


. Care of own equipment 

1 - Unable to take care of personal equip- 
ment; misuses it 

5 Competent in care of own equipment— 
e.g., crayons 


Work habits 

1 - Doesn’t know what todo next; doesn’t get 
work done; messy; careless 

5 - Knows whattodo at the right time; com- 
pletes assigned work; cleans up own 
space 


3. Attitude toward work 


1 - Lazy; does work poorly; complains about 
work to be done; doesn’t want to work— 
would rather play with toys 

5 - Accepts the job to bedone; works hard; 
takes pride in his work 


Persistence 
1 - Lacks persistence 
5 - Always persistent 


Reliability, dependability 

1- Unreliable; unde pendable; can't be 
countedonto carry out assigned respon- 
sibilities 

5 - Reliable; dependable; sense of responsi- 
bility; able to take responsibility in the 


room 


. Acceptance of role as group member 
1 - Displays continual attention-getting be- 
havior 
5 - Fits into classroom affairs without de- 
manding undue attention from teacher or 
from peers 


. Sense of responsibility to group and to teacher 
1 - No sense of responsibility to group or to 
teacher 
5 - Strong sense of responsibility to group 
and to teacher 


Attitude toward school property 

1 - Destructive of school property and equip- 
ment 

5 - Strong sense of responsibility towards 
school materials and property 


Acceptance of teacher’s role 
1 - Rebellious against authority; defiant 
5 - Accepts teacher’s (authority) role 


Inter-rater reliability coefficients were ob- 
tained for the five sections of the scale and for the 
full scale from the ratings of one first-grade 
class consisting of twenty-five children by two 
practice teachers in the University of Minnesota 
Elementary School. The teachers had had three 
months of practice teaching experience with the 
group. This original group of children is labeled 
the ‘‘pilot group’’ to distinguish it from the ‘‘study 
group’’ of first graders for whom the adjustment 
scale was designed. 


Description of Subjects 


The adjustment scale was used to rate the 
subjects in the larger study dealing with first- 
grade readiness andadjustment. A brief descrip- 
tion of these children will be given. The location 
of the field study was a small midwestern com- 
munity of approximately 5000 residents. None of 
the subjects had had previous kindergarten exper- 
ience. Thirty-five first graders, 19 boys and 16 
girls, comprised the study group. The mean I.Q, 
of the group was 111. 6 according to the Stanford- 
Binet (Form L) intelligence test administered by 
the investigator. The socio-economic status of 
the children’s families was approximately evenly 
divided between the upper-lower and lower-middle 
classes according to Warner’s Index of Status 
Characteristics (3). Twenty-five of the subjects 
comprised one first-grade classroom. The re- 
maining ten subjects were members of another 
first-grade section. 


Analysis of the Data 
The adjustment ratings were made by the 
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classroom teacher during the last month of the 
first-grade year. The adjustment scores were 
analyzed in relation to the C. A.’s and I. Q.’s of 
the subjects. The difference in the mean adjust- 
ment scores of the boys and girls was tested for 
significance. In addition, the scores of the pilot 
group were related to ratings on the Haggerty- 
Olson-Wickman Behavior Rating Schedules made 
in the kindergarten year. 


Results 


Table I lists the inter-rater reliability coef- 
ficients which were obtained. 


TABLE I 


INTER-RATER RELIABILITY COEFFICIENTS 


Adjustment Scale Sub-areas 


. Physical Status 
Social Behavior 
Emotional Behavior 
Intellectual Abilities 
Adjustment Classroom Requirements 
Full scale 


A product-moment correlation coefficient of 
-.52 was obtained between the first-grade adjust- 
ment ratings ofthe pilot group and their Haggerty- 
Olson-Wickman ratings made in the kindergarten 
year. The correlation is in the expected direc- 
tion since, incontrast to the First Grade Adjust- 
ment Scale scores, the higher Haggerty-Olson- 
Wickman scores indicate poor adjustment. 

The correlations computed between adjust- 
ment scores and C.A. and I.Q. for the study 
group were +.21 and +.42, respectively. The re- 
spective mean ratings of the boys and girls were 
168. 72 and 183. 35; the range of the scores for 
the groupwasfrom 74 to 253. The obtained t for 
the significance of the difference between unre- 
lated means for the sex difference was not sta- 
tistically significant. 


Discussion 


While not as high as might be desired, the 
inter-rater reliability coefficients were of such 
a magnitude as to indicate at least a moderate 
amount of agreement in the way in which two 
teachers view the specific behaviors of a group 
of first-grade children. Longer association with 
the children by the practice teachers might well 
have led to higher coefficients. 

The correlation between the first-grade ad- 


justment ratings of the pilot group and their 
Haggerty-Olson-Wickman ratings made in the 
kindergarten year indicate a fair agreement be- 
tween these two measures, especially in view of 
the fact that the tworatings were made by differ- 
ent raters and were separated in time by nearly 
a year. Thus, the present scale is substantially 
related to a known measure of adjustement. 

While the correlation betweenI. Q. andthe ad- 
justment ratings suggests that intelligence plays 
a significant part in the child’s adjustment, it is 
apparent that intelligence alone does not account 
for a great deal of the variance in the adjustment 
scores. One might speculate, certainly, concern- 
ing the importance of general emotional maturity, 
drive for achievement, and so forth. 

While the mean rating of the boys was below 
that of the girls, the difference was not statisti- 
cally significant. This is somewhat contrary to 
expectation since more boys than girls are often 
identified as poorly adjusted by the classroom 
teacher. In an attempt to examine the data more 
closely inthis regard, the differences in the mean 
ratings of the boys and girls for the five sub-areas 
were tested for significance. Again, none of the 
t’s were statistically significant, although the 
greatest difference was obtainedforthe area, Ad- 
justment toClassroom Membership and Require- 
ments. This would seem in line with the notion 
that boys experience more difficulty than girls in 
adjusting to classroom routine and to the activities 
which comprise the school situation. 

Several advantages of the scale might be 
mentioned. First, the adjectives describing the 
end points of each scale are not so extreme that 
a rater would hesitate to assign a child sucha 
rating. Second, the language and terminology em- 
ployed is understandable and meaningful to teach- 
ers since for the most part the items are phrased 
in words actually used by first-grade teachers. 
And, third, first-grade children can be rated with- 
out difficulty on all of the items; this stems again 
from the fact that the items included in the rating 
scale emerged from discussions with first-grade 
teachers. 

The First Grade Adjustment Scale would be of 
value to the first-grade teacher as a guide in con- 
ferences with parents, especially inthe conference 
held at the end of the year. The scale would be 
helpful in pinpointing general as well as specific 
areas of weaknesses and strengths. Also, as em- 
ployed in the larger study of first-grade adjust- 
ment, the scale is useful in anumber of research 
areas. 


Summary and Conclusions 


The present paper described the construction 
of a First Grade Adjustment Scale. The scale 
consists of 52 items of behavior, grouped into five 
major areas, obtained from interviews with 25 
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first-grade teachers. 

The scale was used for rating two groups of 
first graders, a pilot groupand a study group, to 
obtain reliability and other data. The children’s 
scores on the scale were examined in relation to 
C.A., I.Q., and sex differences. 

The following results emerged from the 
study: 


1. The inter-rater reliability of the full 
scale was . 77. 

2. Acorrelation coefficient of -.52 was ob- 
tained between the first-grade adjustment ratings 
of the pilot groupandtheir Haggerty-Olson-Wick- 
man ratings made in the kindergarten year; this 
was in the expected direction. 

3. Coefficients of +.21 and +. 42 were ob- 
tained between the adjustment scores and C. A. 
and I.Q. respectively, for the study group. 


4. The respective mean ratings of the boys 
and girls were 168. 72 and 183. 35. 


Several uses of the scale for the classroom 
teacher and the researcher were discussed. 
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A STUDY OF ACHIEVEMENT AS A FUNCTION 
OF HOMOGENEOUS GROUPING 


WILLIAM F. KOONTZ 
Norfolk County Schools, Norfolk, Virginia 


FOR MANY years, our public schools have 
recognized that pupils have a wide range of abil- 
ities, interests, and degrees of motivation. In 
order to provide for these individual differences, 
many schools have grouped their classes homo- 
geneously. 

Early attempts at class grouping were execut- 
ed with no empirical proof of its efficacy; and e- 
ven today, there is inconclusive evidence as to the 
instructional value of homogeneous grouping. 

Approximately 25 years ago, it was reported 
that the literature related to homogeneous group- 
ing had been carefully reviewed, and the most sig- 
nificant conclusion from it all was how little it 
had ‘‘brought of clearly incontestable knowledge’’ 
(3). Professor Passow, in1956, stated that there 
was no ‘‘significant unanimity of findings’’ in this 
area (2). One critical evaluationand synthesis of 
the research indicated that the evidence slightly 
favored homogeneous grouping where adaptation 
of teaching methods had accompanied it. But 
there is inadequate evidence as to the proper ad- 
aptations (1). 


Purpose and Procedure 


The purpose of this study was to test the null 
hypothesis that children grouped ho m ogeneously 
by subject matter achievement, and who were 
given instructional materials on their achieve- 
ment level, would show no greater achievement 
as a reSult than pupils who were grouped hetero- 


geneously and followed a regular course of study. 


During the 1959-1960 school session, pupils 
in five fourth-grade classes at Deep Creek Ele- 
mentary School participated inthe study as ex- 
perimental subjects. Control subjects were se- 
lected from the fourth grades of two other Norfolk 
County Schools. 

At the close of the third grade, experimental 
and control pupils were given the Iowa Tests of 
Basic Skills. Grouping of experimental classes 
for fourth-grade study was effected through the 
use of scores from this test. Homogeneous 
groups were formed in three areas: arithmetic, 


language, and reading. All experimental pupils 
were listed in rank order in terms of their grade 
equivalent scores. The members of a class were 
chosen then by selecting the top 20 percent, the 
second 20 percent, and so on. Pupils were placed 
in arithmetic class on the basis of their arithme- 
tic scores, in language class onthe basis of their 
language scores, and in reading class on the ba- 
sis of their reading scores. Some pupils who 
were in the highest reading class were only aver- 
age in arithmetic; therefore, they would be ina 
lower arithmetic class. Asa result, it was ne- 
cessary for these pupils to change classes for 
Study in the three areas mentioned. For study in 
areas other than arithmetic, language, and read- 
ing, the groups remained intact and did not change 
classes. 

At the beginning of the fourth grade, it was 
found that one experimental class, on the aver- 
age, was achieving at the fifth-grade level; there- 
fore, fifth-grade materials were provided. Two 
classes were given fourth-grade materials and 
two classes were given third-grade materials be- 
cause of their levels of achievement. 

Control pupils were matched with experimen- 
tal pupils in each of the three areas. The com- 
parability of these two groups in terms of a- 
chievement at the beginning of the experiment 
may be seen from an inspectionof TablesI, I,and 
Ii. 

Schools in which control pupils were enrolled 
had no knowledge that the experiment was being 
conducted. Control pupils were grouped hetero- 
geneously, and all of them followed the usual 
course of study with fourth-grade materials being 
provided. 

Achievement of the experimental and control 
groups was measured at the close of the fourth 
grade with the Iowa Tests of Basic Skills. 


Analysis of Results 


The analysis of data was accomplishedby a 
treatment by levels analysis of variance design. 
By constituting different levels in the analysis, 
it was possible to determine if any interaction 
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TABLE I 


BEGINNING MEAN GRADE EQUIVALENTS-ARITHMETIC 


Grade Equivalent Range Experimental Mean Control Mean 


Level 1 


Level 2 


Level 3 


Level 4 


Total 


4.6 -5.4 4. 96 
4.2 - 4.6 
3.6 - 4.2 
2.3 - 3.6 


2.3 -5.4 


TABLE 


BEGINNING MEAN GRADE EQUIVALENTS-LANGUAGE 


Grade Equivalent Range Experimental Mean Control Mean 


Level 1 
Level 2 
Level 3 
Level 4 


Total 


4.5 - 7.0 5.15 
3.9 
3.5 
1.8 


1.8 


TABLE 


BEGINNING MEAN GRADE EQUIVALENTS-READING 


Grade Equivalent Range Experimental Mean Control Mean 


Level 1 


Level 2 


Level 3 


Level 4 


Total 


5.52 
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mm - 7.0 4.01 4.02 

3.8 - 4.6 4. 20 4.19 
3.2-3.8 3.50 3.52 
2.3-3.2 2. 89 2.89 

2.3-6.9 4. 03 4.03 if 


TABLE IV 


FINAL MEAN READING GRADE EQUIVALENTS 


N per Cell Experimental Mean Control Mean Difference Between Means 


Level 1 27 6.17 6. 36 .19 


Level 2 27 5.75 


Level 3 27 4 4.95 . 38 


Level 4 27 , 4.57 . 63 


Total 5. 41 42 


TABLE V 


SUMMARY TABLE - READING 


AL 
w cells 208 191.64 


Total 215 327.56 


* Significant at the .01 level of confidence. 


TABLE VI 


FINAL MEAN ARITHMETIC GRADE EQUIVALENTS 


N per Cell Experimental Mean Control Mean Differences Between Means 


Level 1 24 5. 66 5. 95 . 29 
Level 2 24 ‘ 5. 40 -11 
Level 3 24 ‘ 5. 24 .29 
Level 4 24 , 4.50 - 48 


Total 96 . 5.27 .29 
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TABLE VII 


SUMMARY TABLE - ARITHMETIC 


Source 


A 


w cells 67. 82 

Total 133. 72 
* Significant at the .01 level of confidence > re 


TABLE VIII 


FINAL MEAN LAUGUAGE GRADE EQUIVALENTS 


N per Cell Experimental Mean Control Mean Difference Between Means ‘uf 
Level 1 29 6. 67 .12 if 


Level 2 


Level 3 


Level 4 


Total 


29 ‘ 5. 65 . 16 
29 5. 23 . 33 


. 12 


TABLE IX 


SUMMARY TABLE - LANGUAGE 


Source df Ss 


188.71 
357. 26 


Significant at the .01 level of confidence. 


252 
? 
1 4.14 4.14 11. 18* 
29 4.36 4. 48 
116 5.39 5.51 
A 1 .84 1.00 
L 3-166. 18 55.39 65. 94" 
AL 3 1.53 . 60 
w cells 224 
Total 231 


were present. Or, in other words, did the ex- 
perimental treatment produce aneffect at one 
level of achievement but notatthe others? To il- 
lustrate further, perhaps the experimental treat- 
ment had a positive effect on the low and high a- 
chievers but not on the average achievers. 

Table IV on the next page shows the final mean 
grade equivalents achieved by the experimental 
and control groups in reading. 

It is apparent from Table IV that the control 
group’s finai reading achievement was higher than 
that of the experimental group. Over all, there 
was a difference in achievement of approximately 
four months between the two groups. Also, the 
difference was in favor of the control group at all 
levels. The question to be answered is whether 
the differences between the groups are statistic- 
ally significant. The data in Table V, next page, 
presents in Summary form the ana lysis of vari- 
ance which answers this question. 

‘‘A’’ in Table V represents the treatment 
groups, i.e., experimental and control, and the 
variance for A was significant at the .01 level. 
This suggests the probability is only one in a hun- 
dred that the total difference between these two 
groups is due to chance. 

**L’’ represents the level ofachievement. The 
information in Table V indicates that there was a 
significant difference between the means (which 
includes both the experimentaland the control 
scores) of the levels. It is tobe expected that the 
variance would be significant here. 

‘‘AL’’ denotes the treatment by level interac- 
tion. The variance for this category is not sig- 
nificant. Therefore, we must accept the hypoth- 
esis that no interaction ispresent. This isto say 
that the two treatments did not have significantly 
different effects at the different levels of achieve- 
ment. In other words, the groups reacted essen- 
tially the same at each level, 

Table VI presents the final mean grade equiv- 
alents for arithmetic. Higher arithmetic a- 
chievement was made by the control group at all 
levels, as revealed in this Table. Overall, there 
were approximately three months’ difference in 
favor of the control group. The information in 
Table VII is a summary of the analysis of vari- 
ance for these data. 

‘‘A’’ in Table VII represents the treatment 
groups and the variance here is significant at the 
. 01 level of confidence. Again, this indicates 
that there is only one possibility ina hundred that 
the total mean difference between the two groups 
could be due to chance. 

‘“‘AL’’ represents the treatmentby levels. The 
variance for this category is not significant. A- 
gain, this suggests that there was no significant 
difference in the way the groups reacted at the 
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different levels. 

Table VIII shows the final mean achievement 
in language. The control group’s total mean 
grade equivalent exceeded that of the experimen- 
tal group by approximately one month. At Level 
1, the experimental group’s mean was roughly one 
month higher than that of the control. Table IX 
presents the analysis of variance of these data. 

The variance for A in Table IX indicates that 
the total difference between the two groups was 
not statistically significant. The AL variance is 
also non-significant. Therefore, we may conclude 
that there were no rea) differences inthe language 
achievement of the two groups. 


Summary and Conclusions 


The purpose of this experiment was to test the 
null hypothesis that fourth-grade pupils grouped 
homogeneously by subject matter achievement, 
and who were given materials and instruction on 
their achievement level, would show no greater 
achievement than pupils who were grouped heter- 
ogeneously and who used only fourth-grade ma- 
terials. On the basis of the evidence gathered in 
this study, this hypothesis cannot be rejected. 
Here, too, as in many other studies, homogene- 
ous grouping failed to realize its theoretical pos- 
sibilities. 

Experimental and control pupils we re closely 
matched in terms of achievement at the beginning 
of the experiment. However, it may be that many 
variables that need to be controlled in experimen- 
tation with human behavior evaded control in this 
study. 

The theoretical possibility still exists that ed- 
ucational experiences can be made more pointed 
and more meaningful whenteachers canplan them 
for a class with a narrower range of differences; 
but in order to resolve this question, further ex- 
perimental evidence is necessary. 
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BOTH MENTAL ability and socio-economic 
status have been found to correlate moderately 
with criteria of academic achievement (Lennon 
and Schutz, 2; Warner, Meeker, and Eells, 5). 
Unfortunately, the interpretation of these findings 
is complicated by the correlationof similar mag- 
nitude between mentalability and socio-economic 
status (Knief and Stroud, 1). McClelland (3) has 
attempted to account for this triangle of relation- 
Ships by suggesting that mental ability may func- 
tion as a ‘‘threshold’’ type variable with respect 
to academic achievement. That is, acertain 
minimal level of mental ability may be required 
to achieve in school. Beyond this point, however, 
the obtained correlation between intelligence and 
achievement may be due to uncontrolled variabil- 
ity on factors such as socio-economic Status. 
Consistent with this hypothesis is Terman and O- 
den’s (4) finding that, given a high level of intel- 
ligence, successful and unsuccessful individuals 
differ primarily in terms of socio-economic fac- 
tors. 

The present study was anattempt to determine 
whether mental ability exerts aninfluence on 
school performance irrespective of socio-eco- 
nomic status. Specifically, the study tested the 
hypothesis that the academic achievement of pu- 
pils with ‘‘average’’ and “‘high’’ mental ability 
does not differ significantly when socio-economic 
status is controlled. 


Sample 


All Ss were selectedfrom a single elementary 
school district. The district is located in the 
center of a metropolitancommunity of about 
450, 000 population and has an enrollment of ap- 
proximately 13,000 in grades one to eight, at- 
tending 25 separate school units. The sample 
was Selected from Caucasian eighth grade pupils 


* Footnotes appear at the end of the article. 


who ranked at the fifth, or at the eighthor ninth 
local stanines on the California Test of Mental 
Maturity, Short Form Total IQ (CTMM) and who 
had complete test results on the California A- 
chievement Tests, Intermediate (CAT). All 93 
pupils who had CTMM stanines of eight or nine 
were included in the study, forming a ‘“‘high’’ 
mental ability group. A total of 121 pupils ob- 
tained CTMM stanines of five. Of these, 28 were 
randomly eliminated to form an ‘‘average’’ men- 
tal ability group equal in size to the ‘‘high’’ group. 


Procedure 


Warner’s Index of Status Characteristics (ISC) 
was used as a measure of Socio-economic status. 
Father’s occupation and sources of income were 
taken from the pupils’ cumulative records. 
Dwelling area rating was derived from a large 
map of districts which had been subdivided ac- 
cording to Warner’s descr iptive criteria by the 
consensual judgments of six district sc hool ad- 
ministrators and supervisors. 

Both the CTMM and the CAT were adminis- 
tered in the second month of the eighth grade as 
part of the regular district testing program. The 
CTMM IQ’s for the ‘high’’ mental ability group 
ranged from 116 to 142, the “‘average’’ group 
from 97 to 102. The six major sub-tests of the 
CAT were used as achievement criterion mea- 
sures. 

To obtain a criterion that would be somewhat 
broader than the results of astandardized a- 
chievement test, a teacher rating was obtained 
for each pupil. Teachers were requested to give 
a global rating ‘‘which reflects your estimate of 
the pupil’s current overall academic achieve- 
ment.’’ A five-point scale was used with su- 
perior achievement given a rating of five and poor 
achievement a rating of one. Ratings were ob- 
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TABLE I 


M'*ANS AND STANDARD DEVIATIONS OF THE VARIABLES FOR ‘“‘HIGH”’ 
AND “‘AVERAGE’’MENTAL ABILITY GROUPS 


Variable Group Mean 


CAT Vocabulary High 73.39 


Average 57.87 


CAT Reading Comprehension High 43. 46 


Average 33. 
CAT Arithmetic Reasoning High 40. 
Average 29. 
CAT Arithmetic Fundamentals High 64. 
Average 49. 
CAT Mechanics of English High 52. 
Average 45. 
CAT Spelling High 23. 
Average 
Teacher Rating High 
Average 
ISC (Warner) High 
Average 
High 


Average 
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TABLE 


ANALYSES OF COVARIANCE 


Criterion 


Residuals 


Total SS 


Within SS 


Within MS 


CAT Vocabulary 

CAT Reading Comprehension 
CAT Arithmetic Reasoning 
CAT Arithmetic Fundamentals 
CAT Mechanics of English 
CAT Spelling 


Teacher Rating 


19, 903. 37 
9,856. 34 
12, 376. 70 
27, 123. 82 
8, 995. 91 
8, 013. 25 


145. 67 


14, 030. 60 
6, 960. 37 
9, 320. 98 

21, 204. 78 
7,737. 73 
7,359. 84 


104. 27 


76. 67 
37. 97 
50. 93 
115. 87 
42.28 
40. 22 


.57 


tained in the eighth month of the eighth grade. 

All relevant data for each S were punched into 
IBM cards. The means, standard deviations, 
sums of measures, sums of squares, andsums of 
cross products of all variables for each mental 
ability group and for the total sample were com- 
puted, using an IBM 704. ** 

The analysis of covariance was used to control 
for any group differences insocio-economic status 
which existed between the two mental ability 
groups. Thus, mental ability was restricted and 
socio-economic status was controlled in analyses 
of covariance involving seven achievement criter- 
ion variables. 


Results 


Table I shows the means and standard devia- 
tions of all measures for both groups. Note that 
on all achievement measures, the ‘‘high’’ ability 
group has considerably higher mean scores and 
constitutes a slightly more homogeneous sample. 
The variance of the “‘high’’ ability group may, 
however, be spuriously curtailed by the ‘‘ceiling 
effect’’ of the achievement measures involved. 

In the case of socio-economic status, note that 
the lower mean group score denotes high social 
standing on the ISC. The mean score of the high 
ability group (44. 34) represents a ‘‘lower middle 
class’’ position on the ISC. The mean rating of 
the ‘‘average’’ mental ability group (59. 62) rep- 
resents an ‘‘upper-lower class’’ position. 

The correlations among the variables were 
computed. The coefficients are spuriously high 
since only the tails of the distribution are involved. 


Nevertheless, the obtained coefficients suggest 
upper bounds which canbe compared with the find- 
ings of other studies. Product-moment coeffi- 
cients were computed between socio-economic 
status and each of the seven achievement criteria. 
The r’s ranged from a low .23 for Mechanics of 
English to a high of .47 for Vocabulary. Biserial 
coefficients were computed between mental ability 
and all other variables. Anr of .68 was obtained 
between mental ability and socio-economic Status. 
The r’s between mental ability and achievement 
criteria ranged from . 46 for Spelling to . 82 for 
Vocabulary. 

Table II shows the analysis of covariance data 
and resulting F-values for eachcriterion measure. 
It will be noted that all F-values are statistically 
significant at the .01 level of confidence. There- 
fore, the differences in measured achievement of 
pupils in the ‘‘high’’ mental ability group and pu- 
pils in the ‘‘average’’ mentalability group are 
significant even after adjusting for individual dif- 
ferences in socio-economic status. 


Discussion 


The results of the study suggest that at least 
insofar as academic achievement is measured by 
standardized tests and teacher ratings, intelli- 
gence does influence achievement even when dif- 
ferences in socio-economic status have been con- 
trolled. However, before one generalizes too 
widely, the findings of this study should be qual- 
ified by several limiting points. 

First, the findings might not hold true for all 
ranges of IQ. The pupils in the “‘high’’ mental 
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ability group might have been bright enough in 
this school district to ‘stand out. ’’ Possibly, if 
one compared the stanine seven pupils with the 
stanine fours rather thanthe eights and nines with 
the fives, the results would differ. 

A second point concerns the age of theSs. 
Were one to study older high school students, or 
the younger elementary ages, the results might 
differ from those found witheighthgraders. This 
might be particularly true at the high school lev- 
el, for it is there that the pupil begins to become 
more directly involved with the ‘‘what the future 
holds. 

A final limiting point concerns the levels of 
socio-economic status involved in this study. The 
average ISC for the ‘‘high’’ ability group in this 
district is at the lower middle class level. Had 
a greater number of pupils atthe higher socio-e- 
conomic levels been represented, the results 
might have been different. It should be pointed 
out, however, that while the central tendency of 
ISC rating might be considered somewhat low, 
variability is relatively high. 


Summa ry 


The study tested the hypothesis that the aca- 
demic achievement of pupils with ‘‘average’’ and 
**high’’ mental ability does not differ significant- 
ly when socio-economic status is controlled. A 
sample of 186 eighth grade pupils took part in the 
Study. Ss were assigned toa ‘‘high’’ or an ‘‘av- 
erage’’ mental ability group. Socio-economic 
status was controlled in analyses of covariance 
involving Seven achievement criterion variables. 
For each criterion, evidence was obtained to re- 
ject the hypothesis at the .Ol level. The two 
mental ability groups differ significantly on all a- 


chievement criteria even after adjustments are 
made for individual differences in socio-econom- 
ic status. 


FOOTNOTES 


Now at Marin County Schools, San Rafael,Cal- 
ifornia. 

This work was done at the General Electric 
Computer Center, Arizona State University. 
We wish to thank Thomas Lahey, Robert 
Stas, and Donald Maurer for their coopera- 
tion and assistance. 
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